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SPECIFICATION 



ANTI ANDROGENIC AGENTS 



TECHNICAL FTFT.D 

This invention relates to androstane derivatives 
having various substituents in 7- or li-position, 



agonist for the androgen receptor, and pharmaceuticals that 
contain said androstane derivatives and said substances. 

BACKGROUND ART 

It has become known to date that prostate cancer, 
prostatomegaly , male pattern alopecia, sexual prematurity, 
acne vulgaris, seborrhea and hursutism are closely 
associated with the male hormone, androgen. For example, 
it is known that prostate cancer and prostatomegaly are 
rare in castrated men and patients with gonad dysfunction. 

Already used antiandrogenic agents, or agonists for 
the androgen receptor, include, for example, cyproterone 
acetate, chlormadinone acetate, flutamide and bicaltamide. 
Cyproterone acetate is known to suppress the progress of 
acne and the onset of baldness in the teens. Cyproterone 
acetate is also used in women for treatment of 
masculinization and alopecia. Flutamide and bicaltamide 
are used as therapeutics for prostatomegaly. 

These antiandrogenic agents have exhibited marked 
efficacy in many cases Including drug therapy of prostate 
cancer and comprise an important part of the effective 



substances that act as antagonist against but not as 



j...o o as, «3 s » ... o s a. 5 Q s 



therapeutics. However, one of the problems with these 
antiandrogenic agents is that even if they exhibit marked 
efficacy, recurrence is common in almost all cases after 
the lapse of two to five years; in other words, they are 
5 known to induce androgen tolerance. 

It was recently reported that hydroxyflut amide, the 
active essence of flutamide, elevated the transcriptional 
activity of the androgen receptor at a concentration of 10 
mol/L. Plasma levels of hyddroxyflut amide in prostate 
10 cancer patients under flutamide treatment are several mol/L 
which, 

according to the report, is the level at which the agonist 
action is manifested (see J. Biol. Chem. , vol. 270, 19998- 
20003, 1995). It was also reported that a two-week 

15 continuous administration of cyproterone acetate and 
chlormadinone acetate to castrated rats increased the 
prostate weight (Folia endocrinol., vol. 66, 597-606, 1990). 
As for flutamide and bicartamide, cases of side effects 
such as hepatoxicity have also been reported. 

20 Speaking of the so-called pure antagonists which are 

substances that act as antagonist against but not as 
agonist for a nuclear receptor, namely, substances that can 
completely inhibit the action of the receptor, they have 
been known for the estrogen receptor (see, for example, 

25 W098/25916, European Patent Publication No. 0138504, USP 

4,659.516 and Cancer Res. , 1991, 51, 3867). The molecular 
structures of the hormone -binding domains of nuclear 
receptors are being unravelled by X-ray crystallography and 
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the like for RXR (retinoid-X receptor), RAR (retinoic acid 
receptor) and the like (see, for example. Nature, vol. 375, 
377-382, 1995). 

WO97/49709 discloses androgen receptor modifiers that 
5 are nonsteroidal four-ring compounds. 

Steroid compounds having an aminocarbonylalkyl group 
in 7-position or an aminocarbonylalkynyl group in 17- 
position are known by being described in W091/00732. These 
are androgen synthesis inhibitors and/or substances that 
10 act as antanosit against the androgen receptor and steroid 
compounds are disclosed that have a freely selectable 
double bond in 1(2) position, 4(5) position, 6(7) position, 
9(10) position and/or 11(12) position in the general 
formula and the only specific compounds that are , disclosed 
15 have a double bond in 4(5) position. One of the compounds 
that are mentioned as the most preferred is EM- 101 which is 
a steroid compound having a 10- (N-butyl-N- 
methylaminocarbonyl ) decyl group in 7a-position and a 
hydroxyl group in 17p-position . However, these compounds 
20 have problems such as inadequate antagonist action against 
the androgen receptor, strong toxicity, etc. 

As a steroid compound having an aromatic ring or an 
alkyloxy group in il -position, RU486 is described in 
W095/17192 and known as an agent for dealing with multi- 
25 drug tolerance. 

DISCLOSURE OF INVENT TON 

An object of the this invention is to provide 
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androstane derivatives having various substituents in 7- or 
11 -position, pharmaceutically acceptable salts thereof, or 
prodrugs of the derivatives or their salts. 

Another object of this invention is to provide 
5 substances that act as antagonist against but not as 
agonist for the androgen receptor, pharmaceutically 
acceptable salts thereof, or prodrugs of the substances or 
their salts. 

Still another object of this invention is to provide 

10 pharmaceuticals that contain said androstane derivatives 
and pharmaceuticals that contain said substances. 

With a view to attaining these objects, the present 
inventor hypothesized that one of the causes of side 
effects, such as androgen tolerance and the increase in 

15 prostate weight, that are developed by heretofore known 
antagonists against the androgen receptor is the 
proliferation of androgen-responsive cells (e.g. prostate 
cells) due to the agonist action possessed by said 
antagonists, and anticipated that finding a pure antagonist 

20 against the androgen receptor, namely, an antagonist that 
does not act as agonist for the androgen receptor, would 
lead to the finding of antiandrogenic agents that do not 
show any side effects such as the development of androgen 
tolerance and hepatoxicity after prolonged administration; 

25 the inventor then undertook the designing of said 

antagonist. To begin with, the androgen receptor was 
modelled from existing nuclear receptors such as RXR and 
RAR by the homology technique using software packages such 
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as Homology (from MSI) and Look (from MAG). Second, it was 
found that if a pure antagonist against the androgen 
receptor was designed by using testosterone and/or 
dihydrotestosterone as a ligand and, with the resulting 
model of a complex between said ligand and the androgen 
receptor being utilized, by introducing into suitable 
positions those side chains which had suitable lengths and 
functional groups to form the interaction with the receptor, 
substances or compounds could be designed that could be 
anticipated to act as pure antagonist against the androgen 
receptor and/or antiandrogenic agents that had lesser side 
effects such as lower hepatoxicity ; the present invention 
has been accomplished on the basis of this finding. 

According to a first aspect of this invention, there 
are provided compounds represented by the general formula 
(I), pharmaceutical^ acceptable salts thereof, or prodrugs 
of the compounds or their salts: 




[wherein X 1 and X 2 represent independently a hydrogen atom 
or a group represented by the general formula (II) 

-Ar-A-R 1 (II) 

R a represents a hydrogen atom or a protective group of a 
hydroxyl group, R b and R c , when taken together with the 
carbon atom in 3 -position to which they are bound. 
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represent an optionally protected -(C=0)-, and the dashed 
line in combination with the solid line represents the 
formation of a single bond or a double bond; 

in addition, Ar represents a single bond or an 
5 aromatic hydrocarbon group, A represents a methylene group 
or -O-, R 1 represents an optionally substituted alkyl group, 
an optionally substituted alkenyl group or an optionally 
substituted alkynyl group; 

provided that X 1 and X 2 are not a hydrogen atom at the 
10 same time] . 

According to a second aspect of this invention, there 
are provided substances that act as antagonist against but 
not as agonist for the androgen receptor, pharmaceutically 
acceptable salts thereof, or prodrugs of the substances or 
15 their salts . 

According to a third aspect of this invention, there 
are provided pharmaceuticals that contain compounds 
represented by the general formula (I), as well as 
pharmaceuticals that contain substances that act as 
20 antagonist against but not as agonist for the androgen 
receptor. 
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In this specification, straight -chained or branched 
alkyl groups having 1-3 carbon atoms include methyl group, 
ethyl group, n-propyl group and i-propyl group. 

Straight -chained or branched alkyl groups having 1-6 
carbon atoms include, for example, methyl group, ethyl 
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group, n- propyl group, i- propyl group, n- butyl group, s- 
butyl group, i-butyl group, t-butyl group, n-pentyl group, 
3-methylbutyl group, 2-methylbutyl group, 1 -methylbutyl 
group, 1-ethylpropyl group and n-hexyl group. 
5 In this specification, co position means the terminal 

position of a divalent group which is other than 1 -position. 

For example, in hexane-1 , 6-diyl group, co position is ex- 
position. 

In this specification, the single bond means that the 
10 group of interest does not exist but that the groups 

adjacent both sides of said group directly form a single 
bond. For example, to say Ar is a single bond in the group 
represented by the general formula (II) shows that 7- 

nnci l-i nn an/1 /rt-r 1 1 _i~n-\r^-!-#--;^i-», ^ -C 4-"U> ^ ~ -i- ~ _ . a j j j j _ 
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15 compound represented by the general formula (I) and A 
directly form a single bond. 

In this specification, to say that the dashed line in . 
combination with the solid line represents the formation of 
a single bond or a double bond means, for example, that the 

20 bond between 4 -position and 5 -position of the steroid ring 
denoted by the dashed line is a single bond or a double 
bond. This is also true with compound (2) in process A to 
be described later and it is meant that the bond between 5- 
position and 6-position of the steroid ring denoted by the 

25 dashed line is a single bond or a double bond. 

In the definition of the compounds represented by the 
general formula (I), X 1 and X 2 represent independently a 
hydrogen atom or a group represented by the general formula 




(II) 

-Ar-A-R 1 (II) 

(wherein, in addition, Ar represents a single bond or an 
aromatic hydrocarbon group, A represents a methylene group 
5 or -O-, R 1 represents an optionally substituted alkyl group, 
an optionally substituted alkenyl group or an optionally 
substituted alkynyl group); preferred are the case where X 1 
is -Ar-A-R 1 (wherein Ar, A and R 1 have the same meanings as 
defined above) and X 2 Is a hydrogen atom, and the case 
10 where X 1 is a hydrogen atom and X 2 is -Ar-A-R 1 (wherein Ar, 
A and R 1 have the same meanings as defined above ) . Further 
preferred are compounds in which the steric configuration 
of X 1 in 11 -position of the steroid ring is p configuration 
and those in which the steric configuration of X 2 in 7- 
15 position is a configuration. Note that X 1 and X 2 are not a 
hydrogen atom at the same time. 

While R a represents a hydrogen atom or a protective 
group of a hydroxyl group, a hydrogen atom is preferred. 
Protective groups of a hydroxyl group include acyl groups 
20 such as formyl group, acetyl group, propionyl group, 

butyryl group, isobutyryl group, valeryl group, isovaleryl 
group, pivaloyl group, caproyl group, trif luoroacetyl group 
and benzoyl group, alkoxycarbonyl groups such as 
methoxycarbonyl group, ethoxycarbonyl group, 
25 propoxycarbonyl group, isopropoxycarbonyl group, 

allyloxycarbonyl group, benzyloxycarbonyl group and 
phenoxycarbonyl group, substituted silyl groups such as 
trimethylsilyl group, triethylsilyl group, 
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triisopropylsilyl group, dlmethylisopropylsilyl group, 
diethylisopropylsilyl group, dimethyltexylsilyl group, t- 
butyldimethylsilyl group, t-butyldiphenylsilyl group, 
tribenzylsilyl group, tri-p-xylylsilyl group, 
triphenylsilyl group, diphenylmethylsilyl group and t- 
butylmethoxyphenylsilyl group, substituted methyl groups 
such as methoxymethyl group, methoxyethoxymethyl group, 
methylthlomethyl group, t -butyl thiomethyl group, 0- 
trichloroethyloxymethyl group, trimethylsllylethoxymethyl 
group, p-methoxybenzyloxymethyl group and p- 

chlorobenzyloxymethyl group, 2 - oxacycloalkyl groups such as 
tetrahydrofurallyl and tetrahydropyranyl , and aralkyl 
groups such as benzyl group. Among these, substituted 
sil y 1 groups such as trimethylsilyl group, triethylsilyl 
group, triisopropylsilyl group, dlmethylisopropylsilyl 
group, diethylisopropylsilyl group, dimethyltexylsilyl 
group, t-butyldimethylsilyl group, t-butyldiphenylsilyl 
group, tribenzylsilyl group, tri-p-xylylsilyl group, 
triphenylsilyl group, diphenylmethylsilyl group and t- 
butylmethoxyphenylsilyl group, as well as substituted 
methyl groups such as methoxymethyl group, 
methoxyethoxymethyl group, methylthlomethyl group, t- 
butyl thiomethyl group, P-trichloroethyloxymethyl group, 
trimethylsilylethoxymethyl group, p-methoxybenzyloxymethyl 
group and p-chlorobenzyloxymethyl group are preferred, and 
t-butyldimethylsilyl group and methoxymethyl group are 
particularly preferred . 

R b and R c , when taken together with the carbon atom in 
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3 -position to which they are bound, represent an optionally 
protected -(C=0)- and they preferably represent -(c=0)-. 
Examples of protected -(C=0)- include noncyclic acetals or 



trichloroethyloxy) methylene, dibenzylmethylene, bis (2- 
nit robenzyloxy ) methylene , bis ( ace tyloxy ) methylene . 
bis ( methyl thio ) me thylene , bis ( e thyl thio ) methylene . 
bis ( propylthio ) methylene , bis ( butyl thio ) methylene , 
bis (phenylthio) methylene, bis (benzyl thio) me thylene, 
bis ( ace tyl thio ) me thylene , 
trimethylsilyloxymethylthiomethylene , 
trimethylsilyloxyethylthiomethylene, 
trimethylsilyloxyphenylthiome thylene, 

methyloxymethylthiomethylene , methyioxyphenylthiomethylene , 
methyloxy- 2 - (me thyl thio ) ethyl thiomethylene . 
bis (me thylselenenyl ) methylene and 

bis (phenylselenenyl) methylene, and cyclic acetals or ketals 
such as 1,3-dioxane, 5 , 5-dibromo-l , 3-dioxane , 5-(2- 
pyridyl) -1,3-dioxane, 1 , 3-dioxolane , 4-bromomethyl-l , 3- 
dioxolane, 4- ( 3-butenyl) -1 , 3-dioxolane, 4-phenyl-l , 3- 
dioxolane, 4- ( 2 -nitrophenyl ) - 1 . 3-dioxolane, 4,5- 
dime thoxyme thyl -1,3- dioxblane , 1,5- dihydro - 3H - 2 , 4 - 
benzodioxepin, 1,3-dithian, 1 , 3-dithiolan, 1 , 5-dihydro-3H- 
2,4-benzodithiepin and 1 , 3-oxathiolan; preferred are 1,3- 
dioxane, 1, 3-dioxolane and 1,3-dithian, etc. and 
particularly preferred are 1 , 3-dioxolane , etc. 

The dashed line denotes that in combination with the 
solid line, it forms a single bond or a double bond; in 



ketals such as dimethoxystyrene, bis (2,2,2 - 
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other words, a single bond and a double bond may be 
mentioned as the bond between 4 -position and 5 -position of 
the steroid ring; preferably, the formation of a single 
bond is meant. In the case where the dashed line forms a 
5 single bond in combination with the solid line, the 
hydrogen atom in 5 -position of the steroid ring is 
preferably in a configuration. 

In the group represented by the general formula (II), 
Ar represents a single bond or an aromatic hydrocarbon 
10 group. 

If Ar is an aromatic hydrocarbon group, exemplary 
aromatic hydrocarbon rings include benzene ring, 
naphthalene ring, anthracene ring, naphthacene ring, 
pentacene ring, hexacene ring , phenanthrene ring, 

15 triphenylene ring, pyrene ring, chrysene ring, picene ring, 
perylene ring, pentaphene ring, coronene ring, heptaphene 
ring, pyranthrene ring and ovalene ring; the benzene ring 
is preferred. The aromatic hydrocarbon group as Ar means a 
group having one bond each in two different positions in 

20 the above-mentioned aromatic hydrocarbon rings and the p- 
phenylene group is preferably mentioned. 

A represents a methylene group or -0- and a methylene 
group is preferred. 

If Ar is an aromatic hydrocarbon group, A is 
25 preferably -o-. 

R 1 represents an optionally substituted alkyl group, 
an optionally substituted alkenyl group or an optionally 
substituted alkynyl group; preferably, R 1 is R la 
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[where R la is the general formula (III) 

-G-E-J-Y-L-Q-Z (III) 
{wherein G represents an optionally substituted 
straight-chained or branched alkylene group having 1 - 30 
5 carbon atoms, an optionally substituted straight -chained or 
branched alkenylene groups having 2-30 carbon atoms or an 
optionally substituted straight -chained or branched 
alkynylene group having 2 - 30 carbon atoms. E represents a 
single bond or -0- , J represents a single bond, an 
10 optionally substituted aromatic hydrocarbon group or an 

optionally substituted heterocyclic group, Y represents a 
single bond or -O- , L represents a single bond, a straight- 
chained or branched alkylene group having 1-10 carbon 
atoms, a straight-chained or branched alkenylene group 
15 having 2-10 carbon atoms or a straight -chained or 

branched alkynylene group having 2-10 carbon atoms, Q 
represents a single bond or one group selected from among 
the following formulae: 
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(where R 7 and R 8 represent independently a hydrogen atom or 
a straight -chained or branched lower alkyl group having 1 - 
6 carbon atoms, R 9 , R 10 and R 11 each independently represent 
a hydrogen atom or a straight -chained or branched lower 
alkyl group having 1-3 carbon atoms), Z represents a 
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hydrogen atom, a straight -chained or branched alkyl group 
having 1 - 10 carbon atoms that may optionally be 
substituted by a halogen 

atom, a straight -chained or branched alkenyl group having 2 
5 - 10 carbon atoms that may optionally be substituted by a 
halogen atom, a straight -chained or branched alkynyl group 
having 2-10 carbon atoms that may optionally be 
substituted by a halogen atom, -0-R d (where R a represents a 
hydrogen atom or a protective group of a hydroxyl group), 
10 or -COOH), provided that when Q is Q 3 , the nitrogen atom 
and R 8 in Q 3 may combine with Z to form a heterocyclic 
group}]. 

Examples of the substituent in G which G represents an 
optionally substituted straight -chained or branched 
15 alkylene group having 1-30 carbon atoms, an optionally 
substituted straight -chained or branched alkenylene group 
having 2-30 carbon atoms or an optionally substituted 
straight -chained or branched alkynylene group having 2 - 30 
carbon atoms include - (CH 2 ) m -COOR 7a , - (CH 2 ) p -CONR 8a R 9a , -NR 8b R 9b , 
20 hydroxyl group, oxo group, etc. Here, m and p represent 
independently 0 or 1 , R 7a represents a hydrogen atom or a 
straight -chained or branched alkyl group having 1-6 
carbon atoms, R 8a , R 9a , R 8b and R 9b each independently 
represent a hydrogen atom or a straight -chained or branched 
25 alkyl group having 1-3 carbon atoms. The substituent is 
preferably absent or a hydroxyl group and its absence is 
particularly preferred. In the case where G is substituted, 
the number of substituents is from one to four, preferably 
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one. 

If G represents an optionally substituted straight - 
chained or branched alkylene group having 1-30 carbon 
atoms, exemplary straight -chained or branched alkylene 
groups having 1-30 carbon atoms include straight -chained 
alkylene groups such as methylene group, ethane -1 , 2-diyl 
group, propane -1, 3 -diyl group, butane -1 . 4-diyl group, 
pentane-l,5-diyl group, hexane - 1 , 6 - diyl group, heptane -1,7- 
diyl group, octane- 1 , 8 -diyl group, nonane-1 , 9 -diyl group, 
decane- 1,10 -diyl group, undecane-1, 11 -diyl group, dodecane- 
1,12 -diyl group, tridecane-1 , 13 -diyl group, tetradecane- 
1,14 -diyl group, pentadecane- 1 , 15-diyl group, hexadecane- 
1,1(5 -diyl group, heptadecane-1 » 17-diyl group, octadecane- 
1,18- diyl group, nonadecane -1,19- diyl group, icosane- 1 , 20- 
diyl group, henicosane-1 , 21 -diyl group, docosane-1 , 22 -diyl 
group, tricosane- 1,23 -diyl group, tetracosane- 1 , 24 -diyl 
group, pentacosane- 1,25 -diyl group, hexacosane- 1 , 26-diyl 
group, heptacosane-l,27-diyl group, octacosane- 1 , 28-diyl 
group, nonacosane- 1,29 -diyl group and triacontane- 1,30 -diyl 
group; 

as well as branched alkylene groups such as 2- 
me thy lpropane- 1,3 -diyl group, 2-methylbutane- 1 , 4-diyl group, 
3 -methylbutane-1, 4-diyl group, 2 . 3-dimethylbutane- 1 , 4-diyl 
group, 2-methylpentane-l,5-diyl group, 3-methylpentane- 1 , 5- 
diyl group, 4-methylpentane-l , 5 -diyl group. 2,3- 
dimethylpentane -.1,5 -diyl group, 2 , 4-dimethylpentane-l , 5- 
diyl group, 3 , 3-dimethylpentane- 1 , 5 -diyl group, 3,4- 
dimethylpentane- 1,5 -diyl group, 2 , 3 , 4-trimethylpentane-l , 5- 




diyl group, 3-ethylpentane-l , 5-diyl group, 3 -ethyl- 2- 
methylpentane-l,5-diyl group, 3-ethyl-4-methylpentane-l , 5- 
diyl group, 2 , 4 -dimethyl- 3 -ethylpentane- 1 , 5-diyl group, 2- 
methylhexane- 1 , 6 -diyl group , 3 -methylhexane - 1 , 6 -diyl group , 
4-methyihexane-l,6-diyl group, 5 -methylhexane- 1 , 6 -diyl 
group, 2,3-dimethylhexane-l,6-diyl group, 2,4- 
dime t hylhexane -1,6- diyl group , 2,5- dime thylhexane -1,6- diyl 
group , 3,3 -dimethylhexane -1,6- diyl group ,3,4- 
dime thylhexane -1,6- diyl group , 3,5- dimethylhexane -1,6- diyl 
group, 4 , 4- dimethylhexane -1 , 6 -diyl group, 4,5- 
dime thylhexane -1,6 -diyl group, 2 , 3 , 3-trimethylhexane-l , 6- 
diyl group, 2 , 3 , 4- trimethylhexane -1 , 6 -diyl group, 2,3,5- 
trime thy lhexane -1,6- diyl group , 2,4,4- trime thylhexane -1,6- 
diyl group , 2,4,5- trims thylhexane -1,6- diyl group , 3,3,4- 
trime thy lhexane -1,6 -diyl group, 3 , 3 , 5- trimethylhexane- 1 , 6- 
diyl group, 3 , 4 , 5- trimethylhexane -1 , 6 -diyl group, 4,4,5- 
trime thy lhexane -1,6 -diyl group, 2 , 3 , 4 , 5 -tetrame thy lhexane - 
1,6 -diyl group, 3 -ethy lhexane- 1 , 6 -diyl group, 4- 
e thy lhexane -1,6 -diyl group, 3 -ethyl- 2 -methylhexane- 1 , 6 -diyl 
group, 3 -ethyl -4 -methylhexane -1,6 -diyl group, 3-ethyl-5- 
me thylhexane -1,6 -diyl group, 4-ethyl-2-methylhexane-l, 6- 
diyl group, 4 -ethyl -3 -methylhexane -1 , 6-diyl group, 4-ethyl- 
5 -me thy lhexane -1,6 -diyl group, 2 , 4-dimethyl -3- e thylhexane - 
1,6 -diyl group, 2 , 5 -dimethyl- 3 -ethylhexane-1 , 6-diyl group, 
4,5-dimethyl-3-ethylhexane-1.6-diyl group, 2 , 3 -dimethyl- 4 - 
ethylhexane-1. 6-diyl group, 2 , 5 -dimethyl- 4 -et hylhexane- 1 , 6- 
diyl group, 3 , 5 -dimethyl- 4 -ethy lhexane- 1 , 6-diyl group, 3,4- 
die thy lhexane -1, 6-diyl group; 
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2-methylheptane-l,7-diyl group, 3-methylheptane-l ,7-diyl 
group, 4-methylheptane-l, 7-diyl group, 5-methylheptane-l . 7- 
diyl group, 6-methylheptane-l , 7-diyl group, 2,3- 
dimethylheptane-1, 7-diyl group, 2 , 4-dimethylheptane-l , 7- 
diyl group, 2 , 5 -dime thy lheptane-1 , 7-diyl group, 2,6- 
dime thylhept ane -1, 7-diyl group, 3 , 3-dimethy lheptane-1 , 7- 
diyl group, 3 , 4-dimethylheptane- 1 , 7-diyl group , 3,5- 
dimethylheptane-1, 7-diyl group, 3 , 6-dimethy lheptane-1 , 7- 
diyl group, 4 , 4-dimethylheptane-l , 7-diyl group, 4,5- 
dimethylheptane-1, 7-diyl group, 4 , 6-dimethy lheptane-1 , 7- 
diyl group, 5 , 5-dimethy lheptane-1 , 7-diyl group, 5,6- 
dime thylhept ane -1. 7-diyl group, 2 , 3 , 3-trimethy lheptane-1 , 7- 
diyl group, 2 , 3 , 4- trimethy lheptane-1 , 7-diyl group, 2,3,5- 
trimethylhept ane -1,7- diyl group , 2,3,6- trime thylhept ane - 
1, 7-diyl group, 2 , 4 , 4-trimethylheptane-l , 7-diyl group, 
2, 4, 5 -trimethy lheptane-1, 7-diyl group, 2,4,6- 
trimethy lheptane-1, 7 -diyl group, 2 , 5 , 5- trime thy lheptane- 
1, 7-diyl group, 2 , 5 , 6 -trimethy lheptane- 1 . 7-diyl group, 

3. 3. 4- trimethylheptane-l, 7-diyl group, 3,3,5- 
trimethylheptane-1, 7-diyl group, 3 , 3 , 6 -trime thylhept ane - 
1, 7-diyl group, 3 , 4 , 4- trimethy lheptane- 1 , 7-diyl group, 

3. 4. 5 - trimethy lheptane -1,7 -diyl group, 3,4,6- 

trime thy lheptane-1, 7-diyl group, 3 , 5 , 5- trime thylhept ane - 

1, 7-diyl group, 3 , 5 , 6-trimethylheptane-l , 7-diyl group, 

4, 4, 5 -trimethy lheptane -1,7 -diyl group, 4,4,6- 

tr ime thylhept ane -1, 7-diyl group, 4 , 5 , 5- trime thy lheptane - 

1, 7-diyl group, 4 , 5 , 6 - trime thylheptane- 1 , 7-diyl group , 3- 

ethy lheptane-1, 7-diyl group, 4-ethylheptane-l , 7-dlyl group. 
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5 -ethylheptane-1, 7-diyl group, 3 -ethyl -2 -methylheptane-1 . 7 
diyl group, 3-ethyl-4-methylheptane-l , 7-diyl group, 3- 
ethyl-5-methylheptane-l,7-diyl group, 3 -ethyl- 6 - 
methylheptane-1, 7-diyl group, 4-ethyl-2-methylheptane-l , 7- 
diyl group, 4-ethyl-3-methylheptane-l , 7-diyl group, 4- 
ethyl - 4 -methylheptane-1, 7-diyl group, 4 -ethyl- 5- 
me thylheptane-1, 7-diyl group, 4 -ethyl- 6 -methylheptane-1 , 7- 
diyl group, 5 -ethyl-2-methylheptane- 1 , 7-diyl group, 5- 
ethyl- 3 -me thylheptane-1, 7-diyl group, 5-ethyl-4- 
methylheptane-1, 7-diyl group, 5 -ethyl -5 -methylheptane-1 , 7- 
diyl group, 5 -ethyl- 6 -methylheptane-1 , 7-diyl group, 4-n- 
propylheptane-1, 7-diyl group, 4 -i-propylheptane-1 , 7-diyl 
group 

2-methyloctane-l,8-diyl group, 3-methyloctane-l , 8 -diyl 
15 group, 3-methyloctane-l , 8 -diyl group, 4-methyloctane-l , 8- 
diyl group, 5-methyloctane-l , 8-diyl group, 6-methyloctane- 
1,8-diyl group. 7-methyloctane-l , 8-diyl group, 2,3- 
dimethyloctane-1, 8-diyl group, 2 , 4-dimethyloctane- 1 , 8-diyl 
group, 2, 5 - dime t hyloct ane- 1,8 -diyl group, 2,6- 
20 dime thyloctane-1, 8-diyl group, 2 , 7-dimethyloctane-l , 8-diyl 
group, 3 , 3-dimethyloctane-l , 8-diyl group, 3,4- 
dime thyioct ane -1, 8-diyl group, 3 , 5-dimethyloctane- 1 , 8-diyl 
group, 3 , 6-dimethyloctane-l , 8-diyl group, 3,7- 
dime thyloctane-1, 8-diyl group, 4 , 4-dimethyloctane-l , 8-diyl 
25 group, 4, 5 -dime thyloctane-1, 8 -diyl group, 4,6- 

dime thyloctane-1, 8 -diyl group, 4 , 7-dimethyloctane-l , 8-diyl 
group, 5,5-dimethyloctane-l,8-diyl group, 5, 6- 
dime thyloctane-1, 8 -diyl group, 5 , 7-dimethyloctane-l , 8-diyl 
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group, 6,6-dimethyloctane-l,8-diyl group, 6,7- 
dimethyloctane-1, 8-diyl group, 3-ethyloctane-l , 8-diyl group. 
4-ethyloctane-l,8-diyl group. 5-ethyloctane- 1 , 8-diyl group, 
6 -ethyloctane-1, 8-diyl group. 2 -methylnonane-1 , 9-diyl group, 
5 3 -methylnonane-1, 9-diyl group. 4-methylnonane-l , 9-diyl 

group, 5 -methylnonane-1, 9-diyl group. 6 -methylnonane-1 , 9- 
diyl group, 7 -me thy lnonane-1 , 9-diyl group, 8-methylnonane- 

1. 9- diyl group; 

2-methyldecane-l,10-diyl group, 3 -methyldecane- 1 , 10-diyl 
10 group, 4 -methyldecane-1, 10-diyl group. 5 -methyldecane - 1 , 10- 
diyl group, 6 -methyldecane-1, 10-diyl group, 7 -methyldecane - 

1. 10- diyl group, 8 -methyldecane- 1 , 10-diyl group, 4- 
ethyldecane-1, 10-diyl group, 5 -ethyldecane- 1 , 10-diyl group, 
6-ethyldecane-l, 10-diyl group, 7 -ethyldecane- 1 , 10-diyl 

15 group, 5 -n-propyldecane- 1 , 10-diyl group, 6-n-propyldecane- 

1, 10-diyl group, 3 -ethyl -2 -methyldecane- 1 , 10-diyl group, 4-' 
ethyl- 2 -methyldecane-1, 10-diyl group, 5-ethyl-2- 
methyldecane-1, 10-diyl group, 6-ethyl-2-methyldecane-l , 10- 
diyl group, 7 -ethyl- 2 -methyldecane-1, 10-diyl group, 3- 

20 ethyl- 3 -methyldecane-1 , 10-diyl group, 4-ethyl-3- 

methyldecane-1, 10-diyl group, 5 -ethyl- 3 -methyldecane- 1 , 10- 
diyl group, 6 -ethyl- 3 -methyldecane-1, 10-diyl group, 7- 
ethyl- 3 -methyldecane-1, 10-diyl group, 3-ethyl-4- 
methyldecane-1, 10-diyl group, 4-ethyl-4-methyldecane-l , 10- 
25 diyl group, 5 -ethyl- 4 -methyldecane- 1 , 10-diyl group, 6- 
ethyl- 4 -methyldecane-1, 10-diyl group, 7 -ethyl- 4- 
methyldecane-1, 10-diyl group, 3-ethyl- 5 -methyldecane-1 , 10- 
diyl group, 4 -ethyl- 5 -methyldecane-1, 10-diyl group, 5- 
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ethyl-5-methyldecane-l,10-diyl group, 6 -ethyl -5 -methyl - 
decane- 1, 10 -diyl group, 7-ethyl-5-methyldecane-l , 10-dlyl 
group ; 

2-methylundecane-l.ll-diyl group, 3-methylundecane-l . 11- 
5 diyl group, 4-methylundecane-l , 11-diyl group, 5- 

methylundecane- 1,11 -diyl group, 6 -me thylundecane- 1 , 11-diyl 
group, 7 -me thy lundecane- 1,11 -diyl group. 8-methylundecane- 
1, 11-diyl group, 9 -methylundecane- 1 , 11-diyl group, 10- 
methylundecane-1, 11-diyl group, 3 - ethy lundecane -1 , 11-diyl 
10 group. 4-ethylundecane-l, 11-diyl group, 5-ethylundecane- 

1. 11- diyl group, 6 -ethy lundecane -1 , 11-diyl group, 7- 
ethylundecane-1, 11-diyl group, 8-ethylundecane-l , 11-diyl 
group, 9 -ethy lundecane- 1, 11-diyl group; 

2- methyldodecane-l , 12-diyl group, 3-methyldodecane- 1 , 12- 
15 diyl group, 4 -me thyldodecane- 1 , 12-diyl group, 5- 

methyldodecane-1, 12-diyl group, 6 -methyldodecane- 1 , 12-diyl 
group, 7 - me thyldodecane- 1, 12-diyl group, 8 -methyldodecane - 

1. 12- diyl group, 9 -methyldodecane- 1 , 12-diyl group, 10- 

me thyldodecane -1, 12-diyl group, 11 -methyldodecane- 1 , 12-diyl 
20 group; 

3 - ethyldodecane-1, 12-diyl group. 4-ethyldodecane- 1 , 12-diyl 
group, 5 -ethyldodecane-1. 12-diyl group. 6-ethyldodecane- 
1, 12-diyl group, 7 - e thyldodecane- 1 , 12-diyl group, 8- 
ethyldodecane-1, 12-diyl group, 9 - ethyldodecane- 1 , 12-diyl 

25 group, 10 -ethyldodecane- 1 , 12-diyl group; 

2-methyltridecane-l,13-diyl group, 3 -methyl tridecane- 1 , 13- 
diyl group, 4-methyltridecane-l , 13-diyl group, 5- 
methyltridecane-1, 13 -diyl group, 6-methyltridecane- 1 , 13- 
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diyl group, 7-methyltridecane-l , 13-diyl group, 8- 



methyltridecane-l,13-diyl group, 9 -methyl tridecane- 1 , 13- 
diyl group, 10 -methyltridecane-1, 13-diyl group, 11- 
methyl tridecane -1, 13-diyl group, 1 2 -methyl tridecane- 1 , 13- 
diyl group; 

3 -ethyltridecane-1, 13-diyl group, 4 -ethyltridecane-1 , 13- 
diyl group, 5-ethyltridecane-l, 13-diyl group, 6- 
ethyltridecane-1, 13-diyl group, 7 -ethyltridecane- 1 , 13-diyl 
group, 8 -ethyltridecane-1, 13-diyl group, 9-ethyltridecane- 

1. 13- diyl group, 10-ethyltridecane-l , 13-diyl group, 11- 
ethyltridecane-1 , 13-diyl group; 

2- methyltetradecane-l,14-diyl group, 3-methyltetradecane- 

1.14- diyl group, 4-methyltetradecane-l , 14-diyl group, 5- 
methyltetradecane-1 , 14-diyl group, 6 -methyl tetradecane- 
1, 14-diyl group, 7-methyltetradecane-l , 14-diyl group, 8- 
methyltetradecane-1, 14-diyl group, 9 -methyl tetradecane - 

1, 14-diyl group, 1 0 -methyl tetradecane - 1 , 14-diyl group, 11- 
methyltetradecane-1, 14-diyl group, 12-methyltetradecane- 
1. 14-diyl group, 13-methyltetradecane-l , 14-diyl group; 

3 - ethyltetradecane-1, 14-diyl group, 4 -ethyl tetradecane - 

1. 14- diyl group, 5 -ethyltetradecane-1 , 14-diyl group, 6- 
ethyltetradecane-1, 14-diyl group, 7 -ethyltetradecane- 1 , 14- 
diyl group, 8 -ethyltetradecane-1, 14-diyl group. 9- 
ethyltetradecane-1, 14-diyl group, 10 -ethyltetradecane- 1 , 14- 
diyl group, 11 -ethyltetradecane-1, 14-diyl group, 12- 
ethyltetradecane-1 , 14-diyl group; 

2-methylpentadecane-l,15-diyl group, 3-methylpentadecane- 

1.15- diyl group, 4-methylpentadecane-l , 15-diyl group, 5- 
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methylpentadecane-1, 15-diyl group, 6-methylpentadecane- 
1, 15-diyl group, 7-methylpentadecane- 1 . 15-diyl group, 8- 
methylpentadecane-l,15-diyl group, 9-methylpentadecane- 
1, 15-diyl group, 10-methylpentadecane-l , 15-diyl group, 11 
methylpentadecane-1, 15-diyl group, 12-methylpentadecane- 
1, 15-diyl group, 13 -methylpentadecane- 1 , 15-diyl group, 14- 
methylpentadecane-1 , 15-diyl group; 

3 -ethylpentadecane-1, 15-diyl group, 4-ethylpentadecane- 

1. 15- diyl group, 5 -ethylpentadecane- 1 , 15-diyl group, 6- 
ethylpentadecane-1, 15-diyl group, 7 -ethylpentadecane-1 , 15- 
diyl group, 8-ethylpentadecane-l, 15-diyl group, 9- 
ethylpentadecane-1, 15-diyl group, 10 -ethylpentadecane-1 , 15 
diyl group, 11 -ethylpentadecane- 1 , 15-diyl group, 12- 
ethylpentadecane-1 , 15-diyl group, 13-ethylpentadecane-i , 15 
diyl group; 

2 - methylhexadecane-1, 16-diyl group, 3-methylhexadecane- 

1.16 - diyl group, 4-methylhexadecane-l , 16 -diyl group, 5- 
methylhexadecane-l,16-diyl group, 6-methylhexadecane-l , 16- 
diyl group. 7-methylhexadecane-l , 16 -diyl group . 8- 
methylhexadecane-l,16-diyl group, 9-methylhexadecane-l , 16- 
diyl group, 10-methylhexadecane-l , 16-diyl group, 11- 
methylhexadecane- 1,16 -diyl group, 12-methylhexadecane-l , 16 
diyl group, 13-methylhexadecane-l , 16-diyl group, 14- 
methylhexadecane-1, 16-diyl group, 15-methylhexadecane-l , 16 
diyl group; 

3 - ethylhexadecane-1, 16-diyl group, 4 -ethylhexadecane- 1 , 16- 
diyl group, 5-ethylhexadecane-l, 16-diyl group, 6- 
ethylhexadecane-1, 16-diyl group, 7 -ethylhexadecane- 1 , 16 - 
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diyl group, 8-ethylhexadecane-l , 16-diyl group, 9- 
ethylhexadecane-l,16-diyl group, 10 -ethylhexadecane- 1 , 16- 
diyl group, 11 -ethylhexadecane- 1,16 -diyl group, 12- 
ethylhexadecane-1, 16-diyl group, 13 -ethylhexadecane- 1, 16 - 



2-methylheptadecane-l,17-diyl group, 3-methylheptadecane- 
1, 17-diyl group, 4-methylheptadecane-l , 17-diyl group, 5- 
methylheptadecane-l,l7-diyl group, 6 -methylheptadecane- 
1, 17-diyl group, 7-methylheptadecane-l , 17-diyl group, 8- 
methylheptadecane-1, 17-diyl group, 9 -methylheptadecane- 
1, 17-diyl group, 10-methylheptadecane-l , 17-diyl group, 11- 
methylheptadecane-1, 17-diyl group, 12-methylheptadecane- 
1, 17-diyl group, 13-methylheptadecane-l , 17-diyl group, 14- 
methylheptadecane-1, 17-diyl group, 15-methylheptadecane- 
1, 17-diyl group, 16-methylheptadecane-l , 17-diyl group; 
3 -ethylheptadecane-1, 17-diyl group, 4-ethylheptadecane- 

1. 17- diyl group, 5-ethylheptadecane- 1 , 17-diyl group, 6- 
ethylheptadecane-1, 17-diyl group, 7 -ethylheptadecane-1, 17- 
diyl group, 8 -ethylheptadecane-1, 17-diyl group, 9- 
ethylheptadecane-1, 17-diyl group, 10 -ethylheptadecane-1 , 17- 
diyl group, 11 -ethylheptadecane-1, 17-diyl group, 12- 
ethylheptadecane-1. 17-diyl group, 13 -ethylheptadecane- 1 , 17- 
diyl group, 14 -ethylheptadecane-1, 17-diyl group, 15- 

e thy lheptadecane-1, 17-diyl group; 

2-methyloctadecane-l,18-diyl group, 3-methyloctadecane- 

1.18- diyl group, 4-methyloctadecane-l , 18-diyl group, 5- 
methyloctadecane-l,18-diyl group, 6-methyloctadecane- 1 , 18- 
diyl group, 7 -methyloctadecane-1, 18-diyl group, 8- 



diyl group, 14 -ethylhexadecane- 1 , 16-diyl group; 
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methyloctadecane-l,18-diyl group, 9 -methyloctadecane-1 , 18- 
diyl group, 10-methyloctadecane-l , 18-diyl group, 11- 
methyloctadecane-1, 18-diyl group, 12-methyloctadecane-l , 18- 
diyl group, 1 3 -methyloctadecane-1, 18-diyl group, 14- 
methyloctadecane-1, 18-diyl group, 15 -methyloctadecane-1 , 18- 
diyl group, 16 -methyloctadecane-1, 18-diyl group, 17- 
methyloctadecane-1 . 18-diyl group; 

3 -ethyloctadecane-1. 18-diyl group, 4 -ethyloctadecane- 1 , 18- 
diyl group, 5 -ethyloctadecane-1, 18-diyl group, 6- 
ethyloctadecane-1, 18-diyl group, 7 -ethyloctadecane-1, 18- 
diyl group, 8 -ethyloctadecane-1, 18-diyl group, 9- 
ethyloctadecane-1, 18-diyl group, 10-ethyloctadecane-l , 18- 
diyl group, 11 -ethyloctadecane-1, 18-diyl group, 12- 
ethyloctadecane-1, 18-diyl group, 13 -ethyloctadecane- 1 , 18- 
diyl group, 14 -ethyloctadecane-1, 18-diyl group, 15- 
ethyloctadecane-1, 18-diyl group, 16 -ethyloctadecane-1 , 18- 
diyl group; 

2-methylnonadecane-l,19-diyl group, 3 -methylnonadecane - 
1,19-diyl group, 4 -methylnonadecane- 1,19 -diyl group, 5- 
methylnonadecane-l,19-diyl group, 6 -methylnonadecane- 1 , 19- 
diyl group, 7 -methylnonadecane- 1 , 19 -diyl group, 8- 
methylnonadecane-1, 19 -diyl group, 9 -methylnonadecane- 1 , 19- 
diyl group, 10 -methylnonadecane- 1 , 19-diyl group, 11- 
methylnonadecane-1, 19-diyl group, 12 -methylnonadecane- 1 , 19- 
diyl group, 13 -methylnonadecane- 1 , 19-diyl group, 14- 
me thy lnonadecane-1, 19-diyl group, 1 5 -methylnonadecane- 1 , 19- 
diyl group, 16 -methylnonadecane- 1 , 19-diyl group, 17- 
methylnonadecane-1, 19-diyl group, 18-methylnonadecane-l , 19- 
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diyl group; 

3-ethylnonadecane-l, 19-diyl group, 4 -ethylnonadecane -1 , 19- 
diyl group, 5- ethylnonadecane -1 , 19 -diyl group, 6- 
ethylnonadecane-1, 19-diyl group, 7 -ethylnonadecane- 1 ,19- 
diyl group, 8-ethylnonadecane-l , 19-dlyl group, 9- 
ethylnonadecane-1, 19-diyl group, 10 -ethylnonadecane- 1 , 19- 
diyl group, 11-ethylnonadecane-l, 19-diyl group, 12- 
ethylnonadecane-1, 19-diyl group, 13 -ethylnonadecane- 1 , 19- 
diyl group, 14 - ethylnonadecane- 1, 19-diyl group, 15- 
ethylnonadecane-1, 19-diyl group, 16-ethylnonadecane-l , 19- 
diyl group, 17-ethy lnonadecane- 1, 19 -diyl group , • 

2- methylicosane-l,20-diyl group, 3-methylicosane-l , 20-diyl 
group, 4 -methylicosane-1, 20-diyl group, 5 -methylicosane - 
1, 20-diyl group, 6 -methylicosane- 1 , 20-diyl group, 7- 
methylicosane-1, 20-diyl group, 8 -methylicosane- 1 , 20-diyl 
group, 9 -methylicosane- 1,20 -diyl group, 10-methylicosane- 
1, 20-diyl group, 11 -methylicosane- 1 , 20-diyl group, 12- 
methylicosane-1, 20-diyl group, 13 -methylicosane- 1 , 20-diyl 
group, 14 -methylicosane- 1,20 -diyl group, 1 5 -methylicosane - 
1,20 -diyl group, 16 -methylicosane- 1 , 20-diyl group, 17- 

me thy licosane-1, 20-diyl group, 18 -methylicosane- 1 , 20-diyl 
group, 19 -methylicosane- 1,20 -diyl group; 

3- ethylicosane-l, 20-diyl group, 4-ethylicosane- 1 , 20-diyl 
group, 5 -ethylicosane-1, 20-diyl group, 6-ethylicosane-l , 20- 
diyl group, 7 -ethylicosane-1, 20-diyl group, 8-ethylicosane- 
1,20 -diyl group, 9 - ethylicosane- 1 , 20-diyl group, 10- 
ethylicosane- 1,20 -diyl group, 11-ethyllcosane-l , 20-diyl 
group, 12-ethylicosane-l, 20-diyl group, 13-ethylicosane- 




1,20-diyl group, 14-ethylicosane-l , 20-diyl group, 15- 
ethylicosane-1, 20-diyl group, 16-ethylicosane-l , 20-diyl 
group, 17-ethylicosane-l, 20-diyl group, 18-ethylicosane- 

1. 20- diyl group; 

2-methylhenicosane-l,21-diyl group, 3 -methylhenicosane - 

1.21- diyl group, 4-methylherilcosane-l , 21-diyl group, 5- 
methylhenicosane-l,21-diyl group, 6-methylhenicosane- 1 , 21- 
diyl group. 7 -methylhenicosane-1, 21-diyl group, 8- 
methylhenicosane-1, 21-diyl group, 9 -methylhenicosane- 1 , 21- 
diyl group, 10 -methylhenicosane-1, 21-diyl group, 11- 
methylhenicosane-1, 21-diyl group, 12 -methylhenicosane- 1 , 21- 
diyl group, 13 -methylhenicosane-1, 21-diyl group, 14- 
methylhenicosane-1, 21-diyl group, 1 5 -methylhenicosane- 1 , 21- 

H T Trl /fyrNnrk 1 C w\ /\4-Utt1 U An ■! i «^ t jt» ■ i - 

~--jr a- 1 -^^ / xu-aioLiijrxuciixuubaiitJ-i , Zi-Qlyi group , 17- 

me thy lhenicosane- 1,21 -diyl group, 18 -methylhenicosane-1 , 21- 
diyl group, 19-methylhenicosane-l, 21-diyl group, 20- 
methylhenicosane-1 , 21-diyl group; 

3 - ethylhenicosane -1,21- diyl group , 4 - ethylhenicosane -1,21- 
diyl group, 5 - ethylhenicosane -1 , 21-diyl group, 6- 
ethylhenicosane-1 , 21-diyl group, 7 -ethylhenicosane- 1 , 21- 
diyl group, 8 -ethylhenicosane-1, 21-diyl group, 9- 
ethylhenicosane-1 , 21-diyl group, 10 -ethylhenicosane-1 , 21- 
diyl group, 11 -ethylhenicosane-1, 21-diyl group, 12- 
e thylhenicosane -1,21- diyl group , 1 3 - ethylhenicosane -1,21- 
diyl group, 14-ethylhenicosane-l , 21-diyl group, 15- 
ethylhenicosane- 1 , 21 -diyl group , 16 -ethylhenicosane- 1 ,21- 
diyl group, 17 -ethylhenicosane- 1 , 21-diyl group, 18- 
ethylherlicosane -1,21- diyl group , 1 9 - ethylhenicosane -1,21- 

- 28 - 



A.O D fi!;ai S' S^i^. «.. Q 3 IS. 5 O S 



diyl group; 

2 -methyldocosane -1,22 -diyl group, 3 -methyldocosane- 1 , 22- 
dlyl group, 4-methyldocosane-l , 22 -diyl group, 5- 
methyldocosane-l,22-diyl group, 6-methyldocosane-l , 22-diyl 
group, 7 -methyldocosane- 1,22 -diyl group, 8 -methyldocosane - 
1, 22-diyl group, 9-methyldocosane-l, 22-diyl group, 10- 
methyldocosane-1, 22-diyl group, 11 -methyldocosane -1 , 22-diyl 
group, 12 -methyldocosane- 1, 22-diyl group, 13- 
methyldocosane-1, 22-diyl group, 14 -methyldocosane- 1 , 22-diyl 
group, 1 5 -methyldocosane- 1, 22-diyl group, 16- 
methyldoco sane -1,22 -diyl group, 17 -methyldocosane- 1 , 22-diyl 
group, 18-methyldocosane-l, 22-diyl group, 19- 
methyldocosane-1, 22-diyl group, 20 -methyldocosane- 1 , 22-diyl 
group. 21 -methyldocosane- 1 , 22-diyl group; 

3 -ethyldocosane-1, 22-diyl group, 4 -ethyldocosane- 1 , 22-diyl 
group, 5 -ethyldocosane-1, 22-diyl group, 6 -ethyldocosane - 
1, 22-diyl group, 7 -ethyldocosane-1 , 22-diyl group, 8- 
ethyldocosane- 1,22 -diyl group, 9 -ethyldocosane-1, 22-diyl 
group, 10 -ethyldocosane-1, 22-diyl group, 11-ethyldocosane- 
1, 22-diyl group, 12-ethyldocosane-l , 22-diyl group, 13- 
ethyldocosane-1, 22-diyl group, 14 -ethyldocosane- 1 , 22-diyl 
group, 15-ethyldocosane-l, 22-diyl group, 16-ethyldocosane- 
1, 22-diyl group, 17 -ethyldocosane-1 , 22-diyl group, 18- 
ethyldocosane-1, 22-diyl group, 19 -ethyldocosane- 1 , 22-diyl 
group, 20-ethyldocosane-l , 22-diyl group; 

2-methyltricosane-l,23-diyl group, 3 -methyl tricosane-1 , 23- 
diyl group, 4-methyltricosane-l ,23 -diyl group, 5- 
methyltricosane-l,23-diyl group, 6-methyltricosane-l , 23- 



diyl group, 7 -methyltricosane-1 , 23-diyl group, 8- 
methyltricosane-1, 23-diyl group. 9-methyltricosane-l , 23- 
diyl group, 10-methyltricosane-l, 23-diyl group, 11- 
methyltricosane-1, 23-diyl group, 12-methyltricosane-l , 23- 
diyl group, 1 3 -methyltricosane- 1 , 23-diyl group, 14- 
methyltricosane-1, 23-diyl group, 15 -methyltricosane- 1 , 23- 
diyl group, 16 -methyltricosane- 1, 23-diyl group, 17- 
methyltricosane-1, 23-diyl group, 18 -methyltricosane- 1 , 23- 
diyl group, 1 9-methyltricosane-l, 23-diyl group, 20- 
methyltricosane-1, 23-diyl group, 21 -methyltricosane- 1 , 23- 
diyl group, 22 -methyltricosane-!, 23-diyl group; 
3-ethyltricosane-l,23-diyl group, 4 -ethyltricosane- 1 , 23- 
diyl group, 5-ethyltricosane-l, 23-diyl group, 6- 
ethyltricosane-1 , 23-diyl group, 7 -ethyltricosane- 1 , 23-diyl 
group, 8 -ethyltricosane -1,23 -diyl group. 9 -ethyltricosane - 

1. 23- diyl group, 10 -ethyltricosane -1 , 23-diyl group, 11- 
ethyltricosane-1, 23-diyl group, 12 -ethyltricosane- 1 , 23-diyl 
group. 13-ethyltricosane-l, 23-diyl group, 14- 
ethyltricosane-1, 23-diyl group, 15 -ethyltricosane- 1 , 23-diyl 
group, 16 -ethyltricosane- 1,23 -diyl group, 17- 
ethyltricosane- 1.23 -diyl group, 18-ethyltricosane-l , 23-diyl 
group, 19 -ethyltricosane- 1, 23-diyl group, 20- 
ethyltricosane-1, 23-diyl group, 21-ethyltricosane-l , 23-diyl 
group; 

2-methyltetracosane-l,24-diyl group, 3-methyltetracosane- 

1.24 - diyl group, 4-methyltetracosane-l , 24 -diyl group, 5- 
methyltetracosane- 1,24 -diyl group, 6-methyltetracosane- 
1,24-diyl group. 7-methyltetracosane-l , 24-diyl group, 8- 
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methyltetracosane-1, 24-diyl group, 9-methyltetracosane- 
1,24 -diyl group, 10-methyltetracosane-l , 24-diyl group, 11- 
methyltetracosane-1.24-diyl group, 12 -methyltetracosane - 
1, 24-diyl group, 1 3 -methyl tetracosane- 1 , 24-diyl group, 14- 
methyltetracosane-1, 24-diyl group, 15 -methyltetracosane - 
1. 24-diyl group, 1 6 -methyltetracosane- 1 , 24-diyl group, 17- 
methyltetracosane-1, 24-diyl group, 18-methyltetracosane- 
1, 24-diyl group, 1 9 -methyltetracosane- 1 , 24-diyl group, 20- 
methyltetracosane-1, 24-diyl group, 21-methyltetracosane- 
1, 24-diyl group, 22-methyltetracosane- 1 , 24-diyl group, 23- 
methyltetracosane-1, 24-diyl group; 

3 -ethyltetracosane-1, 24-diyl group, 4-ethyltetracosane- 
1, 24-diyl group, 5 -ethyltetracosane- 1 , 24-diyl group, 6- 
ethyltetracosane-1, 24-diyl group, 7 -ethyltetracosane- 1 , 24- 
diyl group. 8-ethyltetracosane-l, 24-diyl group, 9- 
ethyltetracosane-1, 24-diyl group, 10-ethyltetracosane-l , 24- 
diyl group, 11-ethyltetracosane-l, 24-diyl group, 12- 
ethyltetracosane-1, 24-diyl group, 13-ethyltetracosane-l , 24- 
diyl group, 14 -ethyltetracosane-1, 24-diyl group, 15- 
ethyltetracosane-1, 24-diyl group, 16 -ethyltetracosane-1 , 24- 
diyl group, 17 -ethyltetracosane-1, 24-diyl group, 18- 
ethyl tetracosane -1, 24-diyl group, 19 -ethyltetracosane- 1 , 24- 
diyl group, 20 -ethyltetracosane-1, 24-diyl group, 21- 
ethyltetracosane-1. 24-diyl group, 22 -ethyltetracosane- 1 , 24- 
25 diyl group; 

2-methylpentacosane-l,25-diyl group, 3-methylpentacosane- 
1,25-diyl group, 4-methylpentacosane-l , 25-diyl group, 5- 
methylpentacosane- 1,25 -diyl group, 6-methylpentacosane- 
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1,25-diyl group, 7-methylpentacosane-l , 25-diyl group, 8- 
methylpentacosane-l,25-diyl group. 9-methylpentacosane- 
1. 25-diyl group, 10-methylpentacosane-l , 25-diyl group, 11 
methylpentacosane- 1,25-diyl group, 12 -methylpentacosane - 
1, 25-diyl group, 13-methylpentacosane-l , 25-diyl group, 14 
methylpentacosane- 1,25-diyl group, 15-methylpentacosane- 
1, 2 5-diyl group, 16 -methylpentacosane -1 , 25-diyl group, 17 
methylpentacosane- 1, 25-diyl group, 18-methylpentacosane- 
1, 25-diyl group, 19 -methylpentacosane- 1 , 25-diyl group, 20 
methylpentacosane- 1,25-diyl group, 21 -methylpentacosane - 
1,25-diyl group, 22-methylpentacosane- 1 , 25-diyl group, 23- 
me thy lpentacosane- 1,25-diyl group, 2 4 -methylpentacosane - 
1,25-diyl group; 

3-ethylpentacosane-l , 25-diyl group, 4 -ethy lpentacosane - 
1,25-diyl group, 5-ethylpentacosane-l , 25-diyl group, 6- 
ethylpentacosane-1. 25-diyl group, 7-ethy lpentacosane- 1 , 25- 
diyl group, 8-ethylpentacosane-l, 25-diyl group, 9- 
ethylpentacosane-1, 25-diyl group, 10-ethylpentacosane- 1 , 25 
diyl group, 1 1 -ethy lpentacosane- 1 , 25-diyl group, 12- 
ethylpentacosane- 1,25-diyl group, 13-ethylpentacosane- 1 , 25 
diyl group, 14 -ethy lpentacosane- 1 , 25-diyl group, 15- 
ethylpentacosane- 1,25-diyl group, 16-ethylpentacosane-l , 25 
diyl group, 17 -ethy lpentacosane- 1 , 25-diyl group, 18- 
ethylpentacosane-l,25-diyl group, 19-ethylpentacosane-l , 25 
diyl group, 20 -ethy lpent acosane- 1 , 25-diyl group, 21- 
ethy lpentacosane- 1,25 -diyl group, 22-ethylpentacosane-l , 25 
diyl group, 23-ethy lpentacosane- 1 , 25-diyl group; 
2-methylhexacosane-l, 26-diyl group, 3-methylhexacosane- 
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1, 2 6-diyl group, 4 -methylhexacosane-1, 26-diyl group, 5- 
methylhexacosane-1, 26-diyl group, 6 -me thylhexacosane- 1 , 26- 
diyl group, 7 -methylhexacosane- 1,26 -diyl group, 8- 
methy lhexacosane- 1, 26-diyl group, 9 -methylhexacosane- 1 , 26 - 
5 diyl group, 10 -methylhexacosane -1 , 2 6-diyl group, 11- 

methylhexacosane-1, 26-diyl group, 12 -methylhexacosane- 1 , 26- 
diyl group, 13 -me thylhexacosane-1, 26-diyl group, 14- 
methy lhexacosane -1,2 6 -diyl group, 15 -methylhexacosane- 1 , 26 - 
diyl group, 16 -methylhexacosane- 1 , 26-diyl group, 17- 
10 methylhexacosane-1, 26-diyl group, 18 -methylhexacosane- 1 , 26 - 
diyl group, 19 -methylhexacosane- 1 , 26-diyl group, 20- 
me thylhexacosane-1, 26-diyl group, 21 -methylhexacosane-1 , 26- 
diyl group, 22 -methylhexacosane-1, 26-diyl group, 23- 
methylhexacosane-1 , 26-diyl group, 2 4 -methylhexacosane- 1 , 26- 
15 diyl group, 2 5 -methylhexacosane- 1 , 26-diyl group; 

3 - e thylhexaco s ane -1,26- diyl group , 4 - e t hylhexacos ane -1,26- 
diyl group, 5 -ethylhexacosane- 1 , 26-diyl group, 6- 
ethylhexacosane-1 , 26-diyl group, 7 -ethylhexacosane- 1 , 26- 
diyl group, 8 -ethylhexacosane- 1, 26-diyl group, 9- 
2 0 ethylhexacosane -1,26- diyl group , 1 0 - ethylhexacosane -1,26- 
diyl group, 11 -ethylhexacosane- 1 , 26-diyl group, 12- 
ethylhexacosane-1, 26-diyl group, 13 -ethy lhexacosane- 1 , 26- 
diyl group, 14-ethylhexacosane-l, 26-diyl group, 15- 
ethylhexacosane-1 , 26-diyl group, 16 -ethylhexacosane- 1 , 26- 
2 5 diyl group, 1 7 -ethylhexacosane- 1 , 26-diyl group, 18- 

ethy lhexacosane -1,26- diyl group , 1 9 - ethylhexacosane -1,26- 
diyl group, 20 - ethylhexacosane- 1 , 26-diyl group, 21- 
e thy lhexacosane -1,26- diyl group , 2 2 - ethylhexacosane -1,26- 
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diyl group, 23-ethylhexacosane- 1 , 26-diyl group, 24- 
ethylhexacosane-1 , 26-diyl group; 

2 -methylheptacosane-1, 2 7-diyl group, 3-methylheptacosane- 
1,27-diyl group, 4 -methylheptacosane-1 , 27-diyl group. 5- 
methylheptacosane-1, 27-diyl group, 6-methylheptacosane- 
1. 27-diyl group, 7 -methylheptacosane-1 , 27-diyl group, 8- 
me thy lheptacosane-1, 27-diyl group, 9-methylheptacosane- 
1, 27-diyl group, 10-methy lheptacosane-1 , 27-diyl group, 11- 
methy lheptacosane-1, 27-diyl group, 12-methylheptacosane- 
1, 27-diyl group, 13-methylheptacosane-l , 27-diyl group , 14- 
me thy lheptacosane-1, 27-diyl group, 15-methylheptacosane- 
1, 27-diyl group, 16-methy lheptacosane-1 , 27-diyl group. 17- 
methy lheptacosane-1, 27-diyl group, 18-methylheptacosane- 
1 . 27-diyl group, IS-methy lheptacosane-1 , 27-diyl group, 20- 
methy lheptacosane-1, 27-diyl group, 21-methylheptacosane- 
1, 27-diyl group, 22 -me thylhep t acos ane- 1 , 27-diyl group, 23- 
methy lheptacosane-1, 27-diyl group, 24-methylheptacosane- 
1, 27-diyl group, 2 5-methylheptacosane-l , 27-diyl group, 26- 
methy lheptacosane-1, 27-diyl group; 

3-ethy lheptacosane-1, 27-diyl group, 4-ethylheptacosane- 
1, 27-diyl group, 5-ethylheptacosane-l , 27-diyl group, 6- 
ethy lheptacosane-1, 27 -diyl group, 7-ethy lheptacosane-1 , 27- 
diyl group, 8-ethylheptacosane-l . 27-diyl group, 9- 
ethy lheptacosane-1, 27 -diyl group, 10-ethy lheptacosane-1 , 27- 
diyl group. 11-ethy lheptacosane-1, 27-diyl group, 12- 
ethy lheptacosane-1, 2 7 -diyl group, 13-ethy lheptacosane-1 , 27- 
diyl group, 14 -ethy lheptacosane-1, 27-diyl group, 15- 
ethy lheptacosane-1, 27-diyl group, 16-ethylheptacosane-l , 27- 
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diyl group, 17-ethylheptacosane-l , 27-diyl group, 18- 
ethylheptacosane-1, 27-diyl group, 19 -ethylheptacosane- 1 , 27- 
diyl group, 20-ethylheptacosane-l, 27-diyl group, 21- 
ethylheptacosane-1. 27-diyl group, 22 - ethylheptacosane- 1 , 27- 
diyl group, 23-ethylheptacosane-l, 27-diyl group. 24- 
ethylheptacosane-l,27-diyl group, 25-ethylheptacosane- 1 , 27- 
diyl group; 

2 -methyloctacosane-1, 28-diyl group, 3 -methyloctacosane - 
1,28 -diyl group, 4-methyloctacosane- 1 , 28 -diyl group, 5- 
methyloctacosane-1, 28-diyl group, 6-methyloctacosane-l , 28- 
diyl group, 7-methyloctacosane-l , 28 -diyl group, 8- 
methyloctacosane-1, 28-diyl group, 9 -methyloctacosane- 1 , 28- 
diyl group, 10-methyloctacosane-l , 28-diyl group, li- 
me thyloctacosane- 1 , 28-diyl group, 12-methyioctacosane-l , 28- 
diyl group, 13-methyloctacosane-l , 28-diyl group, 14- 
me thyloctacosane -1,28 -diyl group, 15 -methyloctacosane- 1 , 28- 
diyl group, 16 -methyloctacosane- 1, 28-diyl group, 17- 
methyloctacosane-1, 28-diyl group, 18 -methyloctacosane -1 , 28- 
diyl group, 19 -methyloctacosane- 1, 28-diyl group, 20- 
methyloctacosane-1, 28-diyl group, 21 -methyloctacosane- 1 , 28- 
diyl group, 22 -methyloctacosane- 1> 28-diyl group, 23- 
me thyloctacosane- 1, 28-diyl group, 24 -methyloctacosane- 1 , 28- 
diyl group, 2 5 -me thyloctacosane- 1, 28-diyl group, 26- 
me thyloctacosane- 1, 28-diyl group, 27 -methyloctacosane -1 , 28- 
diyl group; 

3-ethyloctacosane-l, 28-diyl group, 4-ethyloctacosane-l , 28- 
diyl group, 5 -ethyloctacosane-1, 28-diyl group, 6- 
ethyloctacosane-1, 28-diyl group, 7 -ethyloctacosane-1, 28- 
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diyl group, 8-ethyloctacosane- 1 , 28-diyl group, 9- 
ethyloctacosane-l,28-diyl group, 10 -ethy loctacosane- 1 , 28- 
diyl group, 11-ethyloctacosane-l, 28-diyl group, 12- 
ethyloctacosane-1, 28-diyl group. 13-ethyloctacosane-l , 28- 
diyl group, 14-ethyloctacosane-l, 28-diyl group, 15- 
ethyloctacosane-1, 28-diyl group, 16 -ethy loctacosane- 1 , 28- 
diyl group, 17-ethyloctacosane-l, 28-diyl group, 18- 
ethyloctacosane-1, 28-diyl group, 19 -ethyloctacosane- 1 , 28- 
diyl group, 20 -ethyloctacosane- 1, 28-diyl group, 21- 
ethyloctacosane-1, 28-diyl group, 22 -ethyloctacosane- 1 . 28- 
diyl group, 23 -ethyloctacosane- 1. 28-diyl group, 24- 
ethyloctacosane- 1,28 -diyl group, 25 -ethyloctacosane- 1 , 28- 
diyl group, 26 -ethyloctacosane- 1. 28-diyl group; 
2 -methylnonacosane- 1, 29-diyl group, 3-methylnonacosane- 
1, 29-diyl group, 4-methylnonacosane- 1 , 29 -diyl group, 5- 
methylnonacosane-1, 29-diyl group, 6-methylnonacosane-l , 29 - 
diyl group, 7 -me thylnonacosane-1, 29-diyl group, 8- 
methylnonacosane-1. 29-diyl group, 9 -me thylnonacosane-1 , 29- 
diyl group, 10-methylnonacosane-l, 29-diyl group, 11- 
methylnonacosane-1, 29-diyl group, 12 -methylnonacosane- 1 , 29- 
diyl group, 13 -methylnonacosane- 1 , 29-diyl group, 14- 
methylnonacosane-1, 29-diyl group, 15 -methylnonacosane- 1 , 29- 
diyl group, 1 6-methylnonacosane-l, 29-diyl group, 17- 
methylnonacosane-1, 29-diyl group, 18 -methylnonacosane- 1 , 29- 
diyl group, 19 -methylnonacosane -1 , 29-diyl group, 20- 
methylnonacosane- 1,29 -diyl group, 21-methylnonacosane-l , 29- 
diyl group, 22-methylnonacosane-l, 29-diyl group, 23- 
methylnonacosane-1, 29-diyl group, 24 -methylnonacosane- 1 , 29- 
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diyl group, 25-methylnonacosane- 1 , 29-diyl group, 26- 
methylnonacosane-l,29-diyl group. 2 7-methylnonacosane- 1 , 29- 



groups having 2-30 carbon atoms include straight -chained 
alkenylene groups such as ethylene- 1 , 2 -diyl group, 1- 
propene- 1,3 -diyl group, 2-propene-l , 3-diyl group, 1-butene- 

1.4 - diyl group, 2-butene-l , 4 -diyl group, 3-butene-l , 4 -diyl 
group, l,3-butadiene-l,4-diyl group. 2-pentene-l , 5-diyl 
group, 3 -pentene-1, 5-diyl group, 2 , 4-pentadiene-l , 5-diyl 
group, 2-hexene-l,6-diyl group, 3-hexene-l , 6-diyl group, 4- 
hexene- 1,6 -diyl group, 2 , 4-hexadlene-i , 6-diyl group, 2- 
heptene- 1,7 -diyl group, 3-heptene-l , 7-diyl group, 4- 
heptene- 1,7 -diyl group, 5-heptene-l , 7-diyl group, 2,4- 
heptadiene- 1,7 -diyl group, 2 , 5-heptadiene-l , 7-diyl group, 

3. 5- heptadiene-l, 7-diyl group, 2-octene-l , 8-diyl group, 3- 
octene- 1,8 -diyl group, 4- oc t ene-1 , 8-diyl group, 5-octene- 
1,8 -diyl group, 6-octene-l . 8 -diyl group, 2 , 4-octadiene-l , 8- 
diyl group, 2 , 5-octadiene-l , 8-diyl group, 2 , 6-octadiene- 

1. 8- diyl group, 2 , 4 , 6-octatriene-l . 8-diyl group, 2-nonene- 

1.9 - diyl group, 3-nonene-l , 9 -diyl group, 4-nonene-l , 9 -diyl 
group, 5-nonene-l,9-diyl group, 6-nonene-l , 9 -diyl group, 7- 
nonene- 1,9 -diyl group, 2-decene-l , 10 -diyl group, 3-decene- 

1.10- diyl group, 4-decene- 1 . 10-diyl group, 5-decene- 1 , 10- 
diyl group, 6 -decene- 1 , 10-diyl group, 7 -decene- 1 , 10-diyl 
group, 8- decene -1 , 10-diyl group; 



diyl group and 28 -methylnonacosane- 1 , 29-diyl group . 



If G represents an optionally substituted straight - 
chained or branched alkenylene group having 2 - 30 carbon 
atoms, exemplary straight -chained or branched alkenylene 



2-undecene-l, 11-diyl group, 3-undecene-l , ll-d±yl group, 4- 
undecene-l,ll-diyl group, 5-undecene-l , 11-diyl group. 6 - 
undecene-l,ll-diyl group. 7-undecene-l , 11-diyl group, 8- 
undecene-1, 11-diyl group, 9-undecene-l , 11-diyl group; 
2 -dodecene-1, 11-diyl group, 3-dodecene-l , 11-diyl group, 4- 
dodecene-1, 11-diyl group, 5-dodecene-l, 11-diyl group, 6- 
dodecene-1, 11-diyl group, 7- dodecene-1, 11-diyl group, 8- 
dodecene-1, 11-diyl group, 9 -dodecene-1 , 11-diyl group, 10- 
dodecene-1 , 11-diyl group; 

2-tridecene-l,13-diyl group, 3-tridecene-l , 13-diyl group, 
4-tridecene-l,13-diyl group, 5- tridecene- 1 , 13-diyl group, 
6 -tridecene-1, 13-diyl group, 7- tridecene- 1 , 13-diyl group, 
8 - tridecene- 1, 13-diyl group, 9- tridecene-1 , 13-diyl group, 

10- tridecene-1, 13-diyl group, 11 -tridecene-1. 13-diyl group; 
2-tetradecene-l, 14-diyl group, 3-tetradecene-l , 14-diyl 
group, 4 - tetradecene- 1 , 14-diyl group, 5 - tetradecene- 1 , 14- 
diyl group, 6 - tetradecene- 1, 14-diyl group, 7-tetradecene- 

1. 14- diyl group, 8- tetradecene- 1 . 14-diyl group, 9- 
tetradecene-1, 14-diyl group, 10 -tetradecene- 1 , 14-diyl group, 

11 - tetradecene- 1, 14-diyl group, 12 - tetradecene- 1 , 14-diyl 
group ; 

2-pentadecene-l,15-diyl group, 3-pentadecene-l , 15-diyl 
group, 4-pentadecene-l, 15-diyl group, 5-pentadecene- 1 , 15- 
diyl group, 6 -pentadecene- 1 , 15-diyl group, 7 -pentadecene- 

1. 15- diyl group, 8 -pentadecene- 1 , 15-diyl group, 9- 
pentadecene-1, 15-diyl group, 10-pentadecene- 1 , 15-diyl group, 
1 1 -pent adecene-1, 15-diyl group, 12 -pentadecene- 1 , 15-diyl 
group, 13 -pentadecene- 1 , 15-diyl group; 
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2 -hexadecene- 1,16 -diyl group, 3 -hexadecene- 1 , 16 -diyl group, 
4-hexadecene-l,16-diyl group, 5-hexadecene-l , 16-dlyl group, 
6-hexadecene-l,16-diyl group, 7-hexadecene-l , 16-diyl group, 
8-hexadecene-l,16-diyl group, 9 -hexadecene- 1 , 16-diyl group, 

10 - hexadecene-1, 16-diyl group, 11 -hexadecene -1 , 16-diyl 
group, 12 -hexadecene-1, 16-diyl group, 1 3 -hexadecene- 1 , 16- 
diyl group, 14 -hexadecene-1, 16-diyl group; 
2-heptadecene-l,17-diyl group, 3-heptadecene-l , 17-diyl 
group, 4 -heptadecene- 1,1 7 -diyl group, 5 -heptadecene- 1 . 17- 
diyl group, 6-heptadecene-l, 17-diyl group, 7-heptadecene- 
1, 17-diyl group, 8 -heptadecene- 1,1 7 -diyl group, 9- 
heptadecene-1, 17-diyl group, 10 -heptadecene- 1,1 7 -diyl group, 

11 - heptadecene- 1, 17-diyl group, 12 -heptadecene- 1 , 17-diyl 
group, 13 -heptadecene- 1, 17-diyl group, 14 -heptadecene -1 , 17- 
diyl group, 1 5 ^heptadecene- 1, 17-diyl group ; 

2-octadecene-l,18-diyl group, 3-octadecene-l . 18 -diyl group, 
4-octadecene-l,18-diyl group, 5-octadecene-l , 18-diyl group, 
6-octadecene-l,18-diyl group, 7 -octadecene- 1 , 18-diyl group, 
8-6ctadecene-l, 18-diyl group, 9 -octadecene- 1 , 18-diyl group, 
10-octadecene-l, 18-diyl group. 11 -octadecene- 1 , 18-diyl 
group, 12 -octadecene -1,18 -diyl group, 13-octadecene-l , 18- 
diyl group, 14 - octadecene- 1, 18-diyl group, 15 -octadecene- 
1, 18-diyl group, 16-octadecene- 1 , 18-diyl group; 
2-nonadecene-l,19-diyl group. 3-nonadecene-l , 19-diyl group, 
4-nonadecene-l,19-diyl group. 5 -nonadecene- 1 , 19-diyl group. 
6 -nonadecene-1. 19-diyl group, 7 -nonadecene- 1 , 19-diyl group, 
8 - nonadecene -1, 19-diyl group, 9 -nonadecene-1 , 19-diyl group, 
1 0 - nonadecene -1,19- diyl group , 1 1 - nonadecene -1,19- diyl 
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group, 12-nonadecene-l,l9-diyl group, 13-nonadecene- 1 , 19- 
diyl group, 14-nonadecene-i , 19-diyl group, 15-nonadecene- 
1,19-diyl group, 16 -nonadecene- 1 , 19-diyl group, 17- 
nonadecene -1,19- diyl group ; 

2-icosene-l, 20-diyl group, 3-icosene-l , 20-diyl group, 4- 
icosene-l, 20-diyl group, 5-icosene^l, 20-diyl group, 6- 
icosene-1, 20-diyl group, 7-icosene-l , 20-diyl group, 8- 
icosene-1, 20-diyl group, 9-icosene-l , 20-diyl group, 10- 
icosene-1, 20-diyl group, 11-icosene-l » 20-diyl group, 12- 
icosene-1, 20-diyl group, 13-icosene-l , 20-diyl group, 14- 
icosene-1, 20-diyl group, 15-icosene-l , 20-diyl group, 16- 
icosene-1, 20-diyl group, 17-icosene-l , 20-diyl group, 18- 
icosene-1, 20-diyl group,- 

2-henicosene-l, 21-diyl group, 3-henicosene-l , 21 -diyl group, 
4-henicosene-l,21-diyl group, 5 -henicosene- 1 , 21-diyl group, 
6 -henicosene-1, 21-diyl group, 7 -henicosene -1,21 -diyl group, 
8-henicosene-l, 21-diyl group, 9-henicosene-l , 21-diyl group. 
10-henicosene-l, 21-diyl group, 11 -henicosene-1 , 21-diyl 
group, 12 -henicosene-1, 21-diyl group, 13-henicosene- 1 , 21- 
diyl group. 14-henicosene-l, 21-diyl group, 15-henicosene- 
1. 21-diyl group, 16 -henicosene- 1 , 21-diyl group, 17- 
henicosene-1, 21-diyl group, 18-henicosene-l , 21-diyl group, 
19 -henicosene- 1,21 -diyl group; 

2-docosene-l»22-diyl group, 3-docosene-l , 22-diyl group, 4- 
docosene- 1,22 -diyl group, 5-docosene- 1 , 22-diyl group, 6- 
docosene- 1,22 -diyl group, 7-docosene- 1 , 22-diyl group, 8- 
docosene- 1,22 -diyl group, 9 -docosene- 1 , 22-diyl group, 10- 
docosene- 1,22 -diyl group, 11-docosene-l , 22-diyl group, 12- 
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docosene-1, 22-diyl group, 13-docosene- 1 , 22-diyl group, 14- 
docosene-l,22-diyl group, 15-docosene- 1 , 22-diyl group, 16- 
docosene-1, 22-diyl group, 17 -docosene- 1 , 22-diyl group, 18- 
docosene-1, 22-diyl group, 19-docpsene-l , 22-diyl group, 20- 
docosene-1 , 22-diyl group; 

2-tricosene-l,23-diyl group, 3-tricosene-l . 23-diyl group, 
4-tricosene-l,23-diyl group, 5-tricosene-l . 23-diyl group, 
6-tricosene-l, 23-diyl group, 7 - tricosene- 1 , 23-diyl group, 
8-tricosene-l, 23-diyl group, 9 -tricosene- 1 , 23-diyl group, 

10- tricosene-l, 23-diyl group, 11- tricosene -1 . 23-diyl group, 
12-tricosene-l, 23-diyl group, 13-tricosene-l , 23-diyl group, 
14-tricosene-l, 23-diyl group, 15-tricosene-l , 23-diyl group, 
16-tricosene-l, 23-diyl group, 17-tricosene-l , 23-diyl group, 
18-tricosene-l, 23-diyl group, 19-tricosene-i , 23 -diyl group, 
20- tricosene -1. 23-diyl group, 21 -tricosene- 1 , 23-diyl group; 
2-tetracosene-l, 24-diyl group, 3-tetracosene-l , 24-diyl 
group, 4-tetracosene-l,24-diyl group, 5 - tetracosene- 1 , 24- 
diyl group, 6-tetracosene-l, 24-diyl group, 7-tetracosene- 
1, 24-diyl group, 8-tetracosene-l , 24-diyl group, 9- 
tetracosene-1, 24-diyl group, 10- tetracosene- 1 , 24-diyl group, 

11- tetracosene-l, 24-diyl group, 12- tetracosene- 1 , 24-diyl 
group, 13 - tetracosene- 1, 24-diyl group, 14- tetracosene- 1 , 24- 
diyl group, 15-tetracosene-l, 24-diyl group, 16 - tetracosene- 
1. 24-diyl group, 17- tetracosene- 1 , 24-diyl group. 18- 
tetracosene-1, 24-diyl group, 19-tetracosene-l , 24-diyl group, 
20 -tetracosene- 1,24 -diyl group, 21-tetracosene- 1 , 24-diyl 
group, 22 - tetracosene- 1, 24-diyl group; 

2-pentacosene-l,25-diyl group, 3-pentacosene-i, 25-diyl 
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group, 4 -pentacosene- 1, 25-diyl group, 5-pentacosene-l , 25- 
diyl group, 6-pentacosene- 1 , 25-diyl group, 7-pentacosene- 
1,25-diyl group, 8-pentacosene- 1 , 25-diyl group, 8- 
pentacosene-1, 25-diyl group, 9-pentacosene-l , 25-diyl group, 
10-pentacosene-l, 25-diyl group, 11 -pentacosene- 1 , 25-diyl 
group, 12 -pentacosene- 1, 25-diyl group, 13-pentacosene-l, 25- 
diyl group, 14-pentacosene-l, 25-diyl group, 15-pentacosene- 
1, 25-diyl group, 16 -pentacosene- 1 , 25-diyl group, 17- 
pentacosene-1, 25-diyl group, 18 -pentacosene- 1 , 25-diyl group, 
19-pentacosene-l, 25-diyl group, 20-pentacosene-l , 25-diyl 
group, 21-pentacosene-l, 25-diyl group. 22-pentacosene- 1 , 25- 
diyl group, 23-pentacosene-l, 25-diyl group; 

2 -hexacosene-1, 26-diyl group, 3-hexacosene-l , 26-diyl group, 
4-hexacosene-l,26-diyl group, 5 -hexacosene- 1 , 26-diyl group, 
6 -hexacosene-1, 26-diyl group, 7 -hexacosene- 1 , 26-diyl group, 
8 -hexacosene- 1, 26-diyl group, 9 -hexacosene-1 , 26-diyl group. 
10-hexacosene-l, 26-diyl group, 11 -hexacosene- 1 , 26-diyl 
group, 12 -hexacosene-1, 26-diyl group, 13-hexacosene-l . 26- 
diyl group, 14-hexacosene-l, 26-diyl group, 15 -hexacosene - 
1, 26-diyl group, 16-hexacosene-l , 26-diyl group, 17- 
hexacosene-1, 26-diyl group, 18-hexacosene-l , 26-diyl group, 
19 -hexacosene-1, 26-diyl group, 20-hexacosene-l , 26-diyl 
group, 21-hexacosene-l, 26-diyl group. 22 -hexacosene-1. 26- 
diyl group. 23-hexacosene-l. 26-diyl group, 24-hexacosene- 
1, 26-diyl group; 

2-heptacosene-l, 27-diyl group, 3-heptacosene- 1 , 27-diyl 
group, 4-heptacosene-l, 27-diyl group, 5-heptacosene-l , 27- 
diyl group, 6-heptacosene-l, 27-diyl group, 7-heptacosene- 
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1,27-diyl group, 8-heptacosene-l , 27-diyl group, 9- 
heptacosene-l,27-diyl group, 10-heptacosene-l, 27-diyl group, 
11-heptacosene-l, 27-diyl group, 1 2 -heptacosene- 1 , 27-diyl 
group. 13-heptacosene- 1,27-diyl group, 14 -heptacosene- 1, 27- 
5 diyl group, 15 -heptacosene- 1 , 27-diyl group, 16-heptacosene- 
1, 27-diyl group, 17 -heptacosene- 1 , 2 7-diyl group, 18- 
heptacosene-1, 27-diyl group, 19-heptacosene-l , 27-diyl group, 
20 -heptacosene- 1,27-diyl group, 21-heptacosene-l , 27-diyl 
group. 22 -heptacosene- 1,27-diyl group, 23-heptacosene- 1 , 27- 
10 diyl group, 24 -heptacosene- 1 , 27-diyl group, 25-heptacosene- 

1.27- diyl group ; 

2-octacosene-l,28-diyl group, 3-octacosene-l , 28-diyl group. 
4-octacosene-l,28-diyl group, 5-octacosene-l , 28-diyl group, 
6 -octacosene-1, 28-diyl group, 7 -octacosene- 1 , 28-diyl group, 
15 8-octacosene-l, 28-diyl group, 9-octacosene-l , 28-diyl group, 
10-octacosene-l, 28-diyl group. 11 -octacosene-1 . 28-diyl 
group, 12 -octacosene-1, 28-diyl group, 13-octacosene- 1 , 28- 
diyl group, 14-octacosene-l, 28-diyl group, 15-octacosene- 

1.2 8 - diyl group, 16-octacosene- 1 , 28-diyl group, 17- 

20 octacosene-1, 28-diyl group, 18-octacosene-l , 28-diyl group, 
19-octacosene-l, 28-diyl group, 20 -octacosene- 1 , 28-diyl 
group, 21-octacosene-l. 28-diyl group, 22-octacosene-l, 28- 
diyl group. 23-octacosene-l, 28-diyl group. 24-octacosene- 
1,2 8 -diyl group, 25 -octacosene- 1 , 28-diyl group. 26- 

25 octacosene-1 , 28-diyl group; 

2 -nonacosene- 1,2-9 -diyl group, 3-nonacosene-l , 29 -diyl group, 
4-nonacosene-l,29-diyl group, 5 -nonacosene- 1 , 29 -diyl group, 
6 -nonacosene -1,29 -diyl group, 7 -nonacosene- 1 , 29 -diyl group, 
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8-nonacosene-l, 29-diyl group, 9-nonacosene-l , 29-diyl group, 
10-nonacosene-l,29-diyl group, 11-nonacosene-l , 29-diyl 
group, 1 2 -nonacosene-1, 29-diyl group, 13 -nonacos ene- 1 , 29- 
diyl group, 14-nonacosene-l, 29-diyl group, 15-nonacosene- 
1, 29-diyl group, 16-nonacosene-l , 29-diyl group, 17- 
nonacosene-1, 29-diyl group, 18-nonacosene-l , 29 -diyl group, 
1 9-nonacosene-l, 29-diyl group. 20 -nonacosene- 1 , 29-diyl 
group, 21 -nonacosene- 1, 29-diyl group, 22 -nonacosene- 1 , 29- 
diyl group, 23 -nonacosene- 1, 29-diyl group, 24-nonacosene- 

1. 29- diyl group, 25-nonacosene-l , 29-diyl group, 26- 
nonacosene-1, 29-diyl group, 27-nonacosene-l , 29 -diyl group; 
2-triacontene-l, 30-diyl group, 3-triacontene-l . 30-diyl 
group, 4 -triacont ene- 1, 30-diyl group, 5-triacontene-l , 30- 
diyl group, 6 -triacontene-1, 30-diyl group, 7- triacont ene- 

1.30 - diyl group, 8- triacontene- 1 , 30-diyl group, 9- 
triacontene-1, 30-diyl group, 10 -triacontene-1 . 30-diyl group, 
11- triacontene-1, 30-diyl group, 12-triacontene-l , 30-diyl 
group, 13 -triacontene-1, 30-diyl group, 14 -triacontene-1 , 30- 
diyl group, 15 -triacontene-1, 30-diyl group, 16 - triacontene- 
1, 30-diyl group, 17 -triacontene- 1 , 30-diyl group, 18- 
triacontene-1, 30-diyl group, 19- triacontene- 1 , 30-diyl group, 
20-triacontene-l, 30-diyl group. 21 -triacontene- 1 , 30-diyl 
group. 22- triacontene-1, 30-diyl group, 23-triacontene-l , 30- 
diyl group, 24-triacontene-l, 30-diyl group, 25-triacontene- 
1, 30-diyl group, 26 -triacontene- 1 . 30-diyl group, 27- 
triacontene- 1,30 -diyl group, and 28 - triacontene- 1 , 30-diyl 
group ; 

as well as branched alkenylene groups such as 1- 
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methlethylene-l,2-diyl group, 2 -methyl -1-propene-l , 3-diyl 
group, 2 -methyl- 2 -propene-1, 3-diyl group, 2-methyl-l- 
butene-l,4-diyl group, 3-methyl-2-butene-l , 4-diyl group. 2- 
methyl-3-butene-l,4-dlyl group, 2 , 3-dimethyl-l , 3-butadiene- 

1. 4- diyl group, 3 -ethyl -2 -propene-1 , 5-diyl group , 4-methyl- 

3- propene-l, 5-diyl group, 3-methyl-2 , 4-propadiene-l , 5-diyl 
group, 3,4-diethyl-2-hexene-l,6-diyl group, 4-methyl-3- 
hexene -1,6- diy 1 group , 2 - me t hyl - 4 - hexene -1,6- diyl group , 

3. 5- dimethyl-2,4-hexadiene-l,6-diyl group, 5-ethyl-3- 
methyl-2-heptene-l, 7-diyl group, 5-methyl-3-heptene-l , 7- 
diyl group, 4-n-propyl-4-heptene-l, 7-diyl group, 3,6- 
dimethyl - 5 -heptene-1, 7-diyl group, 5-ethyl-2 , 4-heptadiene- 

1. 7- diyl group, 2 , 6 -dimethyl -2 , 5-heptadiene-l , 7-diyl group, 

4- ethyl-3, 5-heptadiene-l, 7-diyl group, 4-ethyi-6,6- 
dimethyl-2-octene-l,8-diyl group. 5-n-propyl-3-octene-l , 8- 
diyl group, 3-ethyl-4-octene-l , 8 -diyl group, 4 -ethyl- 2- 
methyl-6-i-propyl-5-octene- 1,8 -diyl group, 3 , 4 , 5- trimethyl- 
6-octene-l,8-diyl group, 5 -ethyl -7 -methyl -2 , 4-octadiene- 

1.8 - diyl group, 3 -methyl -2 . 5-octadiene-l , 8 -diyl group, 5-n- 
propyl-2,6-octadiene-1.8-diyl group. 4-methyl-2 , 4 . 6- 
octatriene- 1,8 -diyl group, 5-ethyl-2-nonene-l , 9-diyl group, 
3,5,6-trimethyl-3-nonene-l,9-diyl group, 2,4,5,7- 
tetramethyl- 4 -nonene-1, 9-diyl group, 3 , 4-diethyl-5-nonene- 

1. 9- diyl group, 4-i-propyl-6-nonene- 1 , 9-diyl group, 3- 
ethyl- 7 -nonene-1, 9-diyl group, 5-n-butyl-2-decene-l , 10 -diyl 
group, 6-i-propyl-3-decene-l,10-diyl group, 5-ethyl-4- 
decene- 1,10 -diyl group, 6 , 7 -dimethyl- 5-decene-l , 10 -diyl 
group, 4-ethyl-6-decene-l, 10-diyl group, 5-methyl-7-decene- 
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1.10- diyl group, 6-ethyl-4-methyl-8-decene-l,10-diyl group; 
6-methyl-2-undecene-l,li-diyl group, 4-ethyl-3-undecene- 

1.11- diyl group, 5-methyl-4-undecene-l , 11-diyl group, 7- 
ethyl-5-undecene-l,ll-diyl group, 5-methyl-6-undecene- 1 , 11- 
diyl group, 9-ethyl-7-undecene-l, 11-diyl group, 3-methyl-8- 
undecene-1, 11-diyl group, 4-ethyl-9-undecene-l , 11-diyl 
group ,• 

4-ethyl-2-dodecene-l,12-diyl group, 5-methyl-3-dodecene- 

1.12- diyl group, 6 -ethyl- 4- dodecene- 1 , 12-diyl group, 7- 
methyl-5-dodecene-l,12-diyl group, 8 -ethyl- 6 -dodecene- 1 , 12- 
diyl group, 9 -methyl- 7- dodecene -1, 12-diyl group, 10-ethyl- 

8 - dodecene- 1, 12-diyl group, 2 -methyl- 9 -dodecene- 1 , 12-diyl 
group, 5-ethyl-10-dodecene-l, 12-diyl group; 

' ' ' -"«e i-iiyi - ^ - ..J. xuoOane -1,13- aiyi group, 10 -methyl- 3 - 
tridecene-1. 13-diyl group, 8 -ethyl- 4 -tridecene-1 , 13-diyl 
group, 4-methyl-5-tridecene-l,i3-diyl group, 5-ethyl-6- 
tridecene-1, 13-diyl group, 3 ,6 -diethyl- 7- tridecene-1 , 13- 
diyl group, 5 -methyl- 8 -tridecene-1, 13-diyl group, 7-ethyl- 

9 - tridecene-1, 13-diyl group, 4 -methyl- 10 - tridecene- 1 , 13- 
diyl group, 6 -ethyl- 11 -tridecene-1, 13-diyl group; 
7-methyl-2-tetradecene-l, 14-diyl group, 8-ethyl-3- 
tetradecene-l,14-diyl group, 6-n-propyl-4-tetradecene-l , 14- 
diyl group, 8-methyl-5-tetradecene-l , 14-diyl group, 3- 
ethyl-6-tetradecene-l, 14-diyl group, 10-methyl-7- 
tetradecene-1, 14-diyl group. 6 -i-propyl-8-tetradecene- 1 , 14- 
diyl group, 5,7,ll-trimethyl-9-tetradecene-l,14-diyl group, 
5 -ethyl- 10 -tetradecene-1, 14-diyl group, 6 -methyl- 11- 
tetradecene-1, 14-diyl group, 4-n-butyl-l2-tetradecene-l , 14- 
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diyl group ; 

4-methyl-2-pentadecene-l, 15-diyl group, 6-ethyl-3- 
pentadecene-1, 15-diyl group, 8-methyl-4-pentadecene-l , 15- 
diyl group, 10 -ethyl- 5 -pentadecene-1 , 15-diyl group, 4.9- 
dimethyl-6-pentadecene-l, 15-diyl group, 10-ethyl-7- 
pentadecene-1, 15-diyl group, 6-methyl-8-pentadecene- 1 , 15- 
diyl group, 8-n-propyl-9-pentadecene-l, 15-diyl group, 5- 
methyl- 10 -pentadecene-1, 15-diyl group, 4 , 7 -diethyl- 11- 
pentadecene-1, 15-diyl group, 5-me thyl-l 2 -pentadecene- 1 , 15- 
diyl group, 8 -ethyl- 13 -pentadecene -1,15 -diyl group; 

8- i-propyl-2-hexadecene-l , 16-diyl group, 6-methyl-3- 
hexadecene- 1,16 -diyl group, 8-ethyl-4-hexadecene-l , 16-diyl 
group, 9 -methyl- 5 -hexadecene- 1 , 16-diyl group, 10 -ethyl- 6- 

~ ^ , uiyj. a iu «F . j-iucunjfj.- / -ntsxauecene-1 , ib-aiyi 

group, 5, 10 -dimethyl -8 -hexadecene- 1 , 16-diyl group, 5-ethyl- 

9 - hexadecene- 1, 16-diyl group, 7 . 12 -diethyl -10 -hexadecene- 

1. 16- diyl group, 5-ethyl- 7-methyl- 11 -hexadecene- 1 , 16-diyl 
group, 5 -methyl -12 -hexadecene- 1, 16-diyl group, 8-s-butyl- 
1 3 -hexadecene -1, 16-diyl group, 5 -ethyl- 14 -hexadecene- 1 , 16- 
diyl group; 

ll-methyl-2-heptadecene-l,17-diyl group, 9-ethyl-3- 
heptadecene-1, 17-diyl group, 6-i-propyl-4-heptadecene-l , 17- 
diyl group, 8 -methyl- 5 -heptadecene- 1 , 17-diyl group, 4- 
ethyl-6-heptadecene-l , 17-diyl group, 10-methyl-7- 
heptadecene-1, 17-diyl group, 5 , ll-dimethyl-8-heptadecene- 

1. 17- diyl group, 5 -ethyl -9 -heptadecene- 1 , 17-diyl group, 8- 
ethyl- 10 -heptadecene- 1, 17-diyl group, 7-methyl-ll- 
heptadecene-1, 17-diyl group, 5 -i -propyl -12 -heptadecene- 
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1. 17- diyl group, 9-ethyl-l3-heptadecene-l, 17-diyl group, 8- 
methyl - 14 -heptadecene-1, 17-diyl group, 7 -s -butyl- 15- 
heptadecene-1 , 17-diyl group; 

10, 15 -dimethyl- 2 -octadecene-1, 18-diyl group, 6-ethyl-3- 
octadecene-l,18-diyl group, 10-methyl-4-octadecene-l . 18- 
diyl group, 11 -methyl- 5 -octadecene-1, 18-diyl group, 12- 
ethyl- 6 -octadecene-1, 18-diyl group, 10-methyl-7-octadecene- 

1. 18- diyl group, 5 -methyl- 8-octadecene- 1 , 18 -diyl group, 8- 
ethyl-9-octadecene-l, 18-diyl group, 7 -methyl- 10-octadecene- 
1, 18-diyl group, 9-n-butyl-ll-octadecene-l , 18-diyl group, 
7-methyl-12-octadecene-l. 18-diyl group, 9-ethyl-13- 
octadecene- 1,18 -diyl group, 10-i-propyl- 14-octadecene- 1 , 18- 
diyl group, 7-methyl-15-octadecene-l, 18-diyl group, 10- 
ethyl-16-octadecene-l , 18-diyl group ; 

10 -methyl- 2 -nonadecene- 1,19 -diyl group, 10 , 12 -diethyl- 3- 
nonadecene- 1,19 -diyl group, 6 -methyl- 4 -nonadecene- 1 , 19 -diyl 
group, 7-ethyl-5-nonadecene-l,19-diyl group, 9-n-propyl-6- 
nonadecene-1, 19-diyl group, 10-methyl- 7 -nonadecene- 1 , 19- 
diyl group, 12-i-propyl-8-nonadecene-l , 19-diyl group, 5,15- 
dimethyl- 9 -nonadecene- 1,19 -diyl group, 7-ethyl-13-methyl- 
10 -nonadecene -1,19 -diyl group, 6 -methyl- 11 -nonadecene- 1 , 19- 
diyl group, 6 -ethyl- 12 -nonadecene- 1, 19-diyl group, 7,15- 
diethyl- 13 -nonadecene- 1 , 19-diyl group, 9-s-butyl-14- 
nonadecene-1, 19-diyl group, 8 -methyl- 15 -nonadecene- 1 , 19- 
diyl group, 10 -ethyl- 16 -nonadecene- 1, 19-diyl group, 10-i- 
propyl - 1 7 - nonadecene -1,19- diyl group ; 

8-methyl-2-icosene-l,20-dlyl group, 6-ethyl-3-icosene-l . 20- 
diyl group, 10-i-propyl-4-icosene-l , 20-diyl group, 11-n- 
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propyl-5-icosene-l, 20-diyl group, 12-methyl-6-icosene- 1 . 20- 
diyl group, ll-ethyl-7-icosene-l , 20-diyl group, 13-n- 
propyl-8-icosene-l, 20-diyl group, 8-i-propyl-9-icosene- 
1, 20-diyl group, 8-n-propyl-10-icosene-l . 20-diyl group. 7- 
methyl-ll-icosene-1, 20-diyl group, 8-ethyl-12-ieosene- 1 , 20- 
diyl group, 10-n-propyl-13-icosene-l, 20-diyl group, 9-i- 
propyl- 14 -icosene-1, 20-diyl group, 10-n-butyl-15-icosene- 
1, 20-diyl group, 8-s-butyl-16-icosene-l , 20-diyl group, 7-i- 
butyl- 17 -icosene-1, 20-diyl group, 9 -methyl -18 -icosene-1 , 20- 
diyl group; 

ll-methyl-2-henicosene-l, 21-diyl group, 12-n-butyl-3- 
henicosene-l,21-diyl group. 10 -n-pentyl- 4 -henicosene-1 , 21- 
diyl group, 8 -ethyl- 5 -henicosene-1 , 21-diyl group, 10 -i- 
propyl-6-henicosene-l, 21-diyl group, 5-n-propyl-7 - 
henicosene-1, 21-diyl group, 13-n-butyl-8-henicosene-l , 21- 
diyl group, 15-s-butyl-9-henicosene-l, 21-diyl group, 5- 
methyl-10-henicosene-l, 21-diyl group, 15 -ethyl- 6 -methyl- 11 - 
henicosene-1, 21-diyl group, 8-ethyl-12-henicosene-l , 21-diyl 
group, 7-methyl-13-henicosene-l, 21-diyl group, ll-ethyl-14- 
henicosene-1, 21-diyl group, 6-ethyl-15-henicosene-l , 21-diyl 
group, 9 -methyl- 16 -henicosene-1, 21-diyl group, 5 -ethyl- 9- 
methyl- 17 -henicosene-1, 21-diyl group, 10 , 10 -dimethyl- 18- 
henicosene-1, 21-diyl group, 9-ethyl-19-henicosene- 1 . 21-diyl 
group; 

ll-methyl-2-docosene-l,22-diyl group, 12-ethyl-3-docosene- 
1,22-dlyl group, 13-i-propyl-4-docosene-l , 22-diyl group, 
10-n-propyl-5-docosene-l, 22-diyl group, 10-n-butyl-6- 
docosene-1, 22-diyl group, 15 -s -butyl- 7 -docosene- 1 , 22-diyl 
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group, ll-i-butyl-8-docosene-l,22-diyl group, 5,15- 
dimethyl-9-docosene-l,22-diyl group, 8, 14-diethyl-lo- 
docosene-l,22-diyl group, 5 -methyl- 11 -docosene- 1 , 22-diyl 
group, 7-ethyl-12-docosene-l, 22-diyl group, 10 -methyl -13- 
docosene-1, 22-diyl group, 10-ethyl-14-docosene-l , 22-diyl 
group, 9-ethyl-15-docosene-l, 22-diyl group. 8-methyl- 16- 
docosene-1. 22-diyl group, 7 -i-propyl- 17 -docosene- 1 , 22-diyl 
group, 10-i-butyl-18-docosene-l, 22-diyl group, 9,10- 
dimethyl- 19 -docosene- 1, 22-diyl group, 1 3 -ethyl- 20 -docosene - 

1.22- diyl group ; 

19-methyl-2-tricosene-l,23-diyl group, 10 , 15 -dimethyl- 3- 
tricosene- 1,23 -diyl group, 3 , 11 , 16-trimethyl-4-tricosene- 

1. 23- diyl group, 12-ethyl-5-tricosene-l, 23-diyl group, 
6,13 -diethyl- 6 - tricosene- 1,23- diyl group , 4,12,18- triethyl - 
7-tricosene-l, 23-diyl group, 18-i-propyl-8-tricosene-l , 23- 
diyl group, 14-n-propyl-9-tricosene-l, 23-diyl group, 8-n- 
butyl-10-tricosene-l, 23-diyl group, 15-s-butyl-ll- 
tricosene- 1,23 -diyl group, 5-i-butyl-12-tricosene-l , 23-diyl 
group, 7 -ethyl- 9 -methyl- 13- tricosene -1, 23-diyl group, 9- 
methyl- 14- tricosene- 1, 23-diyl group, 4 , lS-dimethyl-lS- 
tricosene-l , 23-diyl group, 3,4,ll-trimethyl-16-tricosene- 

1, 23-diyl group, 9 -ethyl- 17 -tricosene- 1 , 23-diyl group, 
10, 13-diethyl- 18- tricosene- 1, 23-diyl group, 5,8,21- 
triethyl-19-tricosene-l, 23-diyl group, 15-i-propyl-20- 
tricosene-1, 23-diyl group, 17-n-propyl-21-tricosene-l , 23- 
diyl group; 

16-n-butyl-2-tetracosene-l,24-diyl group, ll-s-butyl-3- 
tetracosene-l,24-diyl group, 8-i-butyl-4-tetracosene-l , 24- 
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diyl group, 18 -ethyl- 9 -methyl- 5 -tetracosene-1 . 24-diyl group, 
13-methyl-6-tetracosene-l,24-diyl group, 4. 19 -dimethyl- 7- 
tetracosene-1, 24-diyl group, 5, 10, 17-triethyl-8- 
tetracosene-1. 24-diyl group, 6-ethyl-9-tetracosene-l, 24- 
5 diyl group, 7 , 16-diethyl-10-tetracosene-l . 24-diyl group , 
5,9,18-triethyl-ll-tetracosene-l,24-diyl group, 10-n- 
propyl- 12 -tetracosene-1, 24-diyl group, 20-i-propyl-l3- 
tetracosene-l,2 4-diyl group, 9-n-butyl-14-tetracosene-l , 24- 
diyl group, ll-s-butyl-15-tetracosene-l, 24-diyl group, 13- 
10 i-butyl-16-tetracosene-l, 24-diyl group, 10-ethyl- 13-methyl- 
17- tetracosene-1, 24-diyl group, 6-methyl-18-tetracosene- 
1,24 -diyl group, 5 , 7 -dimethyl- 19 -tetracosene-1 , 24-diyl 
group, 4, 8, 13- trimethyl- 20- tetracosene-1, 24 -diyl group, 18- 
ethyl-21-tetracosene-l, 24-diyl group, 6 , i0-diethyl-22- 
15 tetracosene-1 , 24-diyl group; 

9,13,16-trimethyl-2-pentacosene-l,25-diyl group, 12-n- 
propyl-3-pentacosene-l,25-diyl group, ll-i-propyl-4- 
pentacosene-l,25-diyl group, 20-n-butyl- 5-pentacosene- 1 , 25- 
diyl group, 17-i-butyl-6-pentacosene-l , 25-diyl group, 15-s- 
20 butyl- 7 -pentacosene-1, 25-diyl group, 15 -ethyl- 2 3 -methyl- 8- 
pentacosene-1, 25-diyl group, ll-methyl-8-pentacosene-l , 25- 
diyl group, 13, 17 -dimethyl- 9 -pentacosene- 1 , 25-diyl group, 
5,8,21-trimethyl-10-pentacosene-l,25-diyl group, 17-ethyl- 
11 -pentacosene- 1,25 -diyl group, 8 , 18-dimethyl- 12- 
25 pentacosene-1, 25-diyl group, 10 , 15 , 18 -trimethyl- 13- 

pentacosene-1, 25-diyl group, 4-n-propyl-14-pentacosene- 
1, 25-diyl group, 20-i-propyl-15-pentacosene- 1 , 25-diyl group, 
8-n-butyl-16-pentacosene-l , 25-diyl group, ll-s-butyl-17- 
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pentacosene-l,25-diyl group, 5 , 22-dimethyl-18-pentacosene- 

1.25- diyl group, 5-i-butyl-19-pentacosene-l , 25-diyl group, 
9-methyl-13-ethyl-20-pentacosene-l, 25-diyl group, 15- 
methyl-21-pentacosene-l, 25-diyl group. 6 , 13 -dimethyl- 22- 
peritacosene-1, 25-diyl group, 4 , 8 , 12- trimethyl-23- 
pentacosene-1 , 25-diyl group; 

13-ethyl-2-hexacosene-l,26-diyl group, 5 , 16 -diethyl- 3- 
hexacosene-l,26-diyl group, 7 , 11 , 16- trimethyl-4-hexacosene- 

1. 26- diyl group, 12-n-propyl-5-hexacosene-l , 26-diyl group, 
21-i-propyl-6-hexacosene-l,26-diyl group, 6-n-butyl-7- 
hexacosene-1, 26-diyl group, 13-s-butyl-8-hexacosene-l , 26- 
diyl group, 19-i-butyl-9-hexacosene-l, 26-diyl group, 13- 
ethyl-18-methyl-10-hexacosene-l, 26-diyl group, 10-methyl- 
11-hexacosene-l , 26-diyl group, 10 , 20 -dimethyl- 12- 
hexacosene-1, 26-diyl group, 7 , 9 , 17-trimethyl- 13-hexacosene- 

1. 26- diyl group, 8-ethyl-14-hexacosene-l , 26-diyl group, 
5 , 22-diethyl-15-hexacosene-l , 26-diyl group, 7,10,21- 
trimethyl- 16 -hexacosene- 1 , 26-diyl group, 15-n-propyl-17- 
hexacosene-1, 26-diyl group, 13-i-propyl-18-hexacosene-l, 26- 
diyl group, 8-n-butyl-19-hexacosene-l, 26-diyl group, 11-s- 
butyl-20-hexacosene-l , 26-diyl group, 14-i-butyl-21- 
hexacosene-1, 26-diyl group, 5-ethyl-21-methyl-22- 
hexacosene-1, 26-diyl group, 7 -methyl- 23 -hexacosene- 1 , 26- 
diyl group, 8, 14-dimethyl-24-hexacosene-l, 26-diyl group; 
7,16,24-trimethyl-2-heptacosene-l,27-diyl group, 9-ethyl-3- 
heptacosene-l,27-diyl group, 7 , 16-dimethyl-4-heptacosene- 

1.27- diyl group, 9 , 13 , 21-trimethyl-5-heptacosene-l , 27-diyl 
group, 13-n-propyl-6-heptacosene-l, 27-diyl group, 10-i- 
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propyl-7-heptacosene-l, 27-diyl group, 16-n-propyl-8- 
heptacosene-1, 27-diyl group, 18-methyl-9-heptacosene-l , 27- 
diyl group, 9-i-propyl-10-heptacosene-l , 27-diyl group, 15- 
ethyl-7-methyl-ll-heptacosene-l,27-diyl group, 25-methyl- 
12 -heptacosene-1, 27-diyl group, 8 , 21-dimethyl-13- 
heptacosene-1, 27-diyl group, 5 , 11 , 23-trimethyl-14- 
heptacosene-1, 2 7-diyl group, 9-ethyl-15-heptacosene-l , 27- 
diyl group, 8, 20 -dimethyl- 16 -heptacosene-1, 27-diyl group, 
4, 8, 19 -trimethyl- 17 -heptacosene-1, 27- diyl group, 7-n- 
propyl-18-heptacosene-l, 27-diyl group, 21 -i-propyl-19- 
heptacosene-1, 27-diyl group, 14-n-propyl-20-heptacosene- 

1. 27- diyl group, 8-ethyl-21-heptacosene-l , 27-diyl group, 
11-i-propyl- 22 -heptacosene-1, 27-diyl group, 5-ethyl-13- 
methyl - 2 3 -hept acosene -1,27- diyl group . 1 6 -methyl -24- 
heptacosene-1, 27-diyl group, 7-ethyl-25-heptacosene-l , 27- 
diyl group; 

14-ethyl-2-octacosene-l,28-diyl group, 20-methyl-3- 
octacosene-l,28-diyl group, 7 , 22-dimethyl-4-octacosene- 

1.28- diyl group, 19-ethyl-5-octacosene-l , 28-diyl group, 11- 
methyl- 6 -oc t acosene- 1, 28 -diyl group, 13 , 16 -dimethyl- 7- 
octacosene-1, 28-diyl group, 13-ethyl-8-octacosene-l , 28-diyl 
group, 6 -methyl- 9 -octacosene-1, 28-diyl group, 9,16- 
dimethyl-lO-octacosene-1 , 28-diyl group, 7-ethyl-ll- 
octacosene-1, 28-diyl group, 16-methyl-12-octacosene-l , 28- 
diyl group, 6, 15 -dimethyl- 13 -octacosene-1, 28 -diyl group, 
22-ethyl-14-octacosene-l, 28-diyl group, 6-methyl-l5- 
octacosene- 1,2 8 -diyl group, 8 , 11-dimethyl- 16 -octacosene- 

1, 28-diyl group, 23-ethyl-17-octacosene-l , 28-diyl group, 4- 
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methyl-18-octacosene-l, 28-diyl group, 7 . 14 -dimethyl- 19- 
octacosene-1, 28-diyl group, 13-ethyl-20-octacosene-l , 28- 
diyl group, 8-methyl-21-octacosene- 1 , 28-diyl group, 11,17- 
dimethyl-22-octacosene-l,28-diyl group, 10-ethyl-23- 
octacosene-1, 28-diyl group, 9-methyl-24-octacosene-l , 28- 
diyl group, 7, 19-dimethyl-25-octacosene-l, 28-diyl group, 
12 -ethyl- 26-octacosene-l, 28-diyl group; 
15-methyl-2-nonacosene-l, 29-diyl group, 1'4 --methyl- 3- 
nonacosene-1, 29-diyl group, 12 -methyl- 4-nonacosene-l , 29- 
diyl group, 13 -methyl- 5-nonacosene- 1 , 29-diyl group, 11- 
methyl-6-nonacosene-l, 29-diyl group, 10-methyl-7- 
nonacosene-l,29-diyl group, 25-methyl-8-nonacosene-l , 29- 
diyl group, 24-methyl-9-nonacosene-l , 29-diyl group, 23- 
methyl-10-nonacosene-l, 29 -diyl group, 22 -methyl- 11- 
nonacosene-1, 29-diyl group, 21-methyl-12-nonacosene-l , 29- 
diyl group, 20-methyl-13-nonacosene-l, 29-diyl group, 19- 
methyl-14-nonacosene-l , 29-diyl group, 18-methyl-15- 
nonacosene-1, 29-diyl group, 27-methyl-16-nonacosene-l , 29- 
diyl group, 26-methyi-17-nonacosene-l, 29-diyl group, 25- 
methyl-18-nonacosene-l , 29-diyl group, 24-methyl-19- 
nonacosene- 1,29 -diyl group, 23 -methyl- 20 -nonacosene- 1 , 29- 
diyl group, 20-methyl-21-nonacosene-l, 29-diyl group, 19- 
methyl-22-nonacosene-l, 29-diyl group, 18-methyl-23- 
nonacosene- 1,29 -diyl group, 17-methyl-24-nonacosene-l , 29- 
diyl group, 16-methyl-25-nonacosene-l, 29-diyl group, 6- 
methyl-26-nonacosene-l . 29-diyl group, and 5-methyl-27- 
nonacosene- 1 , 29-diyl group. 

If G represents an optionally substituted straight - 
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chained or branched alkynylene group having 2-30 carbon 
atoms, exemplary straight-chained or branched alkynylene 
groups having 2 t 30 carbon atoms include straight -chained 
alkynylene groups such as acetylene- 1 , 2-diyl group, 1- 
propyne- 1,3 -diyl group, 2-propyne-l , 3-diyl group, 1-butyne- 

1.4- diyl group, 2-butyne-l , 4-diyl group, 3-butyne-l , 4-diyl 
group, 1, 3 -butadiyne-1, 4-diyl group, 2-pentyne-l , 5-diyl 
group, 3 -pen tyne-1. 5-diyl group, 2 , 4-pentadiyne-l , 5-diyl 
group, 2-hexyne-l,6-diyl group, 3 - hexyne-1 , 6-diyl group, 4- 
hexyne-1, 6-diyl group, 2 , 4-hexadiyne-l , 6-diyl group, 2- 
hep tyne-1 » 7 -diyl group, 3-heptyne-l , 7-diyl group, 4- 

hep tyne-1, 7- diyl group, 5-heptyne- 1 , 7-diyl group, 2,4- 
heptadiyne-1, 7-diyl group, 2 , 5-heptadiyne- 1 , 7-diyl group, 

3 .5- heptadiyne-l, 7-diyl group, 2-ootyne-l , 8-diyl group, 3- 
oc tyne-1, 8 -diyl group, 4-octyne-l , 8-diyl group, 5-octyne- 
1, 8-diyl group. 6 -octyne- 1.8 -diyl group, 2 , 4-octadiyne-l , 8- 
diyl group, 2,5- octadiyne- 1,8 -diyl group, 2 , 6-octadiyne- 

1. 8- diyl group, 2 , 4 , 6-octatriyne-l , 8-diyl group, 2-nonyne- 

1.9- diyl group, 3-nonyne-l , 9-diyl group, 4-nonyne-l , 9-diyl 
group, 5 -nonyne-1, 9-diyl group, 6 - nonyne-1 , 9-diyl group, 7- 
nonyne-1, 9-diyl group, 2-decyne-l , 10 -diyl group, 3-decyne- 

1.10- diyl group, 4-decyne-l , 10-diyl group, 5-decyne-l , 10- 
diyl group, 6-decyne-l , 10-diyl group, 7-decyne-l , 10-diyl 
group, 8 -decyne-1, 10-diyl group; 

2-undecyne-l , 11 -diyl group, 3-undecyne-l , 11 -diyl group, 4- 
undecyne-1, 11 -diyl group, 5-undecyne-l , 11 -diyl group, 6- 
undecyne- 1,11 -diyl group, 7-undecyne-l , 11 -diyl group, 8- 
undecyne-1. 11-diyl group, 9-undecyne-l , 11-diyl group; 



2 -dodecyne- 1 , 12-diyl group, 3 -dodecyne- 1 , 12-diyl group, 4- 
dodecyne-1, 12-diyl group, 5- dodecyne -1 , 12-diyl group, 6- 
dodecyne -1, 12-diyl group, 7 -dodecyne- 1 , 12-diyl group, 8- 
dodecyne-1, 12-diyl group, 9 -dodecyne- 1 , 12-diyl group, 10- 
dodecyne-1 , 12-diyl group; 

2-tridecyne-l,13-diyl group, 3 -tridecyne-1 , 13-diyl group, 
4 -tridecyne-1, 13-diyl group, 5-tridecyne-l , 13-diyl group, 
6-tridecyne-l, 13-diyl group, 7- tridecyne-1 , 13-diyl group, 
8 -tridecyne-1, 13-diyl group, 9- tridecyne-1 , 13-diyl group, 

10 - tridecyne-1, 13-diyl group, 11- tridecyne-1 , 13-diyl group; 
2 - tetradecyne- 1,14- diyl group , 3 - tetradecyne- 1 ,14- diyl 
group, 4 - tetradecyne -1 , 14 -diyl group, 5 -tetradecyne- 1 , 14 -r 
diyl group, 6 - tetradecyne- 1, 14 -diyl group, 7- tetradecyne - 

1. 14 - diyl group.- 8- tetradecyne- 1 , 14 -diyl group, 9- 
tetradecyne-1, 14 -diyl group, 10 -tetradecyne- 1 , 14 -diyl group, 

11 - tetradecyne- 1, 14 -diyl group, 12 -tetradecyne- 1 , 14 -diyl 
group; 

2-pentadecyne-l , 15-diyl group, 3-pentadecyne-l , 15-diyl 
group, 4 -pentadecyne-1 , 15-diyl group, 5 - pen t adecyne- 1 , 15- 
diyl group, 6-pentadecyne-l, 15-diyl group, 7-pentadecyne- 

1. 15- diyl group, 8 -pent adecyne- 1 , 15-diyl group, 9- 

pent adecyne- 1, 15-diyl group, 10 -pent adecyne- 1 , 15-diyl group, 
11 -pentadecyne-1, 15-diyl group, 12 -pentadecyne- 1 , 15-diyl 
group, 13-pentadecyne-l, 15-diyl group; 

2-hexadecyne-l, 16 -diyl group, 3-hexadecyne-l , 16 -diyl group, 
4-hexadecyne-l, 16 -diyl group, 5-hexadecyne- 1 , 16 -diyl group, 
6 - hexadecyne -1,16- diyl group , 7 - hexadecyne -1,16- diyl group , 
8-hexadecyne-l, 16 -diyl group, 9 -hexadecyne- 1 , 16 -diyl group. 
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1 0 - hexadecyne -1,16- dlyl group , 1 l - hexadecyne -1,16- diy 1 
group , 1 2 - hexadecyne -1,16- diyl group , 1 3 - hexadecyne -1,16- 
diyl group, 14 -hexadecyne- 1 , 16 -diyl group; 

2 -hep t adecyrie -1,17- diyl group , 3 - hept adecyne -1,17- diyl 
group, 4-heptadecyne-l, 17-diyl group, 5 -heptadecyne- 1 , 17- 
diyl group, 6 -hept adecyne- 1 , 17 -diyl group, 7 -heptadecyne - 

1.1 7 - diyl group, 8 -hept adecyne -1 , 17 -diyl group, 9- 

hept adecyne -1 , 17 -diyl group, 10 -hept adecyne- 1 , 17 -diyl group 

11- heptadecyne-l, 17-diyl group, 12 -heptadecyne- 1 , 17-diyl 
group, 13-heptadecyne-l, 17-diyl group, 14 -heptadecyne -1 , 17- 
diyl group, 1 5 -hept adecyne -1, 17-diyl group; 

2 -oct adecyne- 1, 18 -diyl group, 3 -oct adecyne- 1 , 18 -diyl group, 
4 -oct adecyne -1, 18 -diyl group, 5 -oct adecyne- 1 , 18 -diyl group, 
6 -oct adecyne- 1, 18 -diyl group, 7 -oct adecyne- 1 , 18 -diyl group, 
8 -oct adecyne- 1, 18-diyl group, 9 -oct adecyne- 1 , 18 -diyl group, 
10 -oct adecyne -1 , 18-diyl group, 11 -oct adecyne- 1 , 18-diyl 
group, 12 -oct adecyne- 1, 18-diyl group, 13 -octadecyne- 1 , 18- 
diyl group, 1 4 -oct adecyne -1, 18-diyl group, 15-octadecyne- 

1. 18- diyl group, 16-octadecyne- 1 , 18-diyl group; 
2-nonadecyne-l,19-diyl group, 3 -nonadecyne-1 , 19 -diyl group, 
4 -nonadecyne-1, 19-diyl group, 5-nonadecyne- 1 , 19 -diyl group, 
6-nonadecyne-l,19-diyl group, 7-nonadecyne-l , 19 -diyl group, 
8-nonadecyne-l,19-diyl group, 9-nonadecyne-l , 19-diyl group, 
10-nonadecyne-l , 19 -diyl group, 11-nonadecyne- 1 , 19-diyl 
group, 1 2 -nonadecyne-1, 19-diyl group, 13 -nonadecyne- 1 , 19- 
diyl group, 14 -nonadecyne-1, 19-diyl group, 15 - nonadecyne - 

1.19 - diyl group, 16 -nonadecyne- 1 , 19-diyl group, 17^- 
nonadecyne -1,19- diyl group ; 



2-icosyne-l, 20-diyl group, 3-icosyne-l , 20-diyl group, 4- 
icosyne- 1, 20-diyl group, 5-icosyne- 1 , 20-diyl group, 6- 
icosyne-1, 20-diyl group, 7 -icosyne- 1 , 20-diyl group, 8- 
ico syne -1, 20-diyl group, 9 - icosyne- 1 , 20-diyl group, 10- 
5 icosyne- 1, 20-diyl group, 11-icosyne-l , 20-diyl group, 12- 
icosyne-1, 20-diyl group, 13-icosyne- 1 , 20-diyl group, 14- 
icosyne-1, 20-diyl group, 15-icosyne-l , 20-diyl group, 16- 
icosyne-1, 20-diyl group, 1 7 -icosyne- 1 , 20-diyl group, 18- 
icosyne-1, 20-diyl group; 

10 2-henicosyne-l,21-diyl group, 3-henicosyne-l , 21-diyl group, 
4-henicosyne-l, 21-diyl group, 5-henicosyne-l , 21-diyl group, 
6 -henicosyne-1, 21-diyl group, 7 -henicosyne- 1 , 21-diyl group, 
8 -henicosyne-1, 21-diyl group, 9 -henicosyne- 1 , 21-diyl group, 
1 0 - henicosyne -1,21- diyl group , 1 1 - henicosyne -1,21- diyl 

15 group, 12 -henicosyne- 1 , 21-diyl group, 13-henicosyne-l , 21- 
diyl group, 14 -henicosyne-1, 21-diyl group, 15-henicosyne- 
1, 21-diyl group, 16 -henicosyne-1 , 21-diyl group, 17- 
henicosyne-1, 21-diyl group, 18-henicosyne-l , 21 -diyl group, 
19 -henicosyne- 1 , 21-diyl group; 

20 2 -docosyne- 1, 22-diyl group, 3-docosyne-l , 22-diyl group, 4- 
docosyne-1, 22 -diyl group, 5 -docosyne- 1 , 22-diyl group, 6- 
docosyne-1, 22-diyl group, 7 -docosyne- 1 , 22-diyl group, 8- 
docosyne-1 , 22-diyl group, 9 - docosyne- 1 , 22-diyl group, 10- 
docosyne-1, 22-diyl group, 1 1 -docosyne- 1 , 22-diyl group, 12- 

2 5 docosyne- 1 , 22-diyl group, 13 -docosyne- 1 , 22-diyl group, 14- 
docosyne-1 , 22-diyl group, 15 -docosyne- 1 , 22-diyl group, 16- 
docosyne-1 , 22-diyl group, 17 -docosyne- 1 , 22-diyl group, 18- 
docosyne-1 , 22-diyl group, 19-docosyne- 1 , 22-diyl group, 20- 
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docosyne-1 , 22-diyl group; 
2 -tricosyne-1, 23-diyl group, 3-tricosyne-l , 23-diyl group, 
4-tricosyne-l, 23-diyl group, 5- tricosyne- 1 , 23-diyl group, 
6 -tricosyne-1, 23-diyl group, 7 -tricosyne- 1 , 23-diyl group, 
8 - tricosyne- 1, 23-diyl group, 9 - tricosyne- 1 , 23-diyl group, 

10- tricosyne-1, 23-diyl group, 11 -tricosyne-1 , 23-diyl group, 
12 -tricosyne-1, 23-diyl group, 13- tricosyne- 1 , 23-diyl group, 
14 -tricosyne-1, 23-diyl group, 15-tricosyne-l , 23-diyl group, 
16 -tricosyne-1, 23-diyl group, 17 - tricosyne- 1 , 23-diyl group, 
18 -tricosyne-1, 23-diyl group, 19- tricosyne- 1 , 23-diyl group, 
20 -tricosyne-1, 23-diyl group, 21 - tricosyne- 1 , 23-diyl group; 
2-tetracosyne-l, 24-diyl group, 3- tetracosyne-1 , 24-diyl 
group, 4 -tetracosyne-1, 24-diyl group, 5-tetracosyne-l, 24- 
diyl group, 6 -tetracosyne-1, 24-diyl group, 7- tetracosyne - 
1, 24-diyl group, 8 - tetracosyne- 1 , 24-diyl group, 9- 
tetracosyne-1, 24-diyl group, 10- tetracosyne-1 , 24-diyl group, 

1 1 - tetracosyne -1,24- diyl group , 1 2 - 1 etracosyne -1,24 -diyl 
group , 1 3 - 1 e t raco syne -1,24- diyl group , 1 4 - tetracosyne -1,24- 
diyl group, 15- tetracosyne-1 , 24-diyl group, 16-tetracosyne- 

1. 24- diyl group, 17 -tetracosyne- 1 , 24-diyl group, 18- 
tetracosyne- 1,24 -diyl group, 19 - tetracosyne- 1 , 24-diyl group, 
2 0 - 1 e traco syne -1,24- diyl group , 2 1 - 1 etracosyne -1,24- diyl 
group, 22 - tetracosyne- 1 , 24-diyl group; 

2-pentacosyne-l, 25-diyl group, 3-pentacosyne- 1 , 25-diyl 
group, 4 -pentacosyne-1, 2 5-diyl group, 5-pentacosyne-l , 25- 
diyl group, 6 -pentacosyne-1, 25-diyl group, 7-pentacosyne- 

1. 25- diyl group, 8 -pentacosyne-1 , 25-diyl group, 8- 
pentacosyne-1, 25-diyl group, 9 -pentacosyne- 1 , 25-diyl group, 
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1 0 - pent acosyne -1,25- diyl group , 1 1 - pen t acosyne -1,25- diyl 
group, 12-pentacosyne-l, 25-diyl group, 13-pentacosyne-l , 25- 
diyl group, 14 -pentacosyne- 1 , 25-diyl group, 15-pentacosyne- 

1.25- diyl group, 16-pentacosyne-l , 25-diyl group, 17- 
pentacosyne- 1,25 -diyl group, 18-pentacosyne-l , 25-diyl group, 
1 9 - pent acosyne -1,25- diyl group , 2 0 -pen tacosyne -1,25- diyl 
group, 21-pentacosyne-l, 25-diyl group, 22-pentacosyne- 1 , 25- 
diyl group, 23 -pent acosyne- 1 , 25-diyl group; 

2-hexacosyne-l , 26-diyl group, 3-hexacosyne-l , 26-diyl group, 
4 -hexacosyne- 1 , 26-diyl group, 5-hexacosyne-l , 26-diyl group, 
6 -hexaco syne- 1 , 26-diyl group, 7-hexacosyne-l , 26-diyl group, 
8 -hexacosyne- 1 , 26-diyl group, 9 -hexacosyne- 1 , 26-diyl group, 

1 0 - hexacosyne -1,26- diyl group , 1 1 - hexacosyne -1,26- diyl 
group, 12- hexacosyne -1,26- diyl group, 13 -hexacosyne- 1 , 26- 
diyl group, 14 -hexacosyne- 1, 26-diyl group, 15-hexacosyne- 

1. 26- diyl group, 16 -hexacosyne- 1 , 26-diyl group, 17- 
hexacosyne-1 , 26-diyl group, 18 -hexacosyne- 1 , 26-diyl group, 
1 9 - hexacosyne -1,26- diyl group , 2 0 - hexacosyne -1,26- diyl 
group , 21 -hexacosyne- 1 , 26-diyl group , 22 -hexacosyne- 1 , 26 - 
diyl group, 23-hexacosyne- 1 , 26-diyl group, 24-hexacosyne- 

1. 26- diyl group; 

2 -heptacosyne- 1 , 27 - diyl group , 3 -heptacosyne- 1 ,27- diyl 
group, 4 -heptacosyne- 1, 27 -diyl group, 5 -heptacosyne- 1 , 27- 
diyl group, 6 -heptacosyne- 1 , 27-diyl group, 7-heptacosyne- 

1.2 7 - diyl group, 8 -heptacosyne - 1 , 2 7-diyl group, 9- 
heptacosyne-1 , 27-diyl group, 10-hept acosyne- 1 , 27 -diyl group, 

11- heptacosyne-l , 27-diyl group, 12 -heptacosyne- 1 , 27-diyl 
group, 13-heptacosyne-l , 27-diyl group, 14-heptacosyne-l , 27- 
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diyl group, 15-heptacosyne~ 1 , 2 7-diyl group, 16-heptacosyne- 
1, 27-diyl group, 17 -heptacosyne-1 , 27 -diyl group, 18- 
heptacosyne-1 , 27-diyl group, 19-heptacosyne- 1 , 27-diyl group, 
20 -heptacbsyne-1, 27-diyl group, 21 -heptacosyne-1 , 27-diyl 
5 group, 22 -heptacosyne-1 , 27-diyl group , 2 , 3-heptacosyne- 
1, 2 7-diyl group, 24 -heptacosyne- 1 , 2 7-diyl group, 25- 
heptacosyne-1, 27-diyl group; 

2-octacosyne-l , 28-diyl group, 3-octacosyne-l , 28-diyl group, 
4 -octacosyne- 1 , 28-diyl group, 5-octacosyne-l , 28-diyl group, 

10 6-octacosyne-l , 28-diyl group, 7-octacosyne-l , 28-diyl group, 
8-octacosyne-l , 28-diyl group, 9-octacosyne-l , 28-diyl group, 
10-octacosyne-l, 28-diyl group, 11-octacosyne- 1 , 28-diyl 
group, 12-octacosyne-l , 28-diyl group, 13-octacosyne-l , 28- 
diyl group, 14-octacosyne-l 28-diyl group.. 15-octacosyne- 

15 1, 28-diyl group, 16 -octacosyne- 1 , 28-diyl group, 17- 

octacosyne- 1,28 -diyl group, 18-octacosyne- 1 , 28-diyl group, 
19-octacosyne-l , 28-diyl group, 20-octacosyne- 1 , 28-diyl 
group, 21-octacosyne-l, 28-diyl group, 22-octacosyne-l , 28- 
diyl group, 23-octacosyne-l , 28-diyl group, 24-octacosyne- 

20 1, 28-diyl group, 25-octacosyne- 1 , 28-diyl group, 26- 
octacosyne-1 , 28-diyl group; 

2-nonacosyne-l , 29-diyl group, 3 -nonacosyne- 1 , 29-diyl group, 
4-nonacosyne-l , 29-diyl group, 5 -nonacosyne- 1 , 29-diyl group, 
6 -nonacosyne- 1 , 29-diyl group, 7 -nonacosyne- 1 , 29-diyl group, 
25 8 -nonacosyne- 1 , 29-diyl group, 9 -nonacosyne- 1 , 29-diyl group, 
10 -nonacosyne- 1 , 29-diyl group, 1 1 -nonacosyne- 1 , 29-diyl 
group, 12-nonacosyne-l , 29-diyl group, 13 -nonacosyne- 1 , 29- 
diyl group, 14 -nonacosyne- 1, 29-diyl group, 15 -nonacosyne- 
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1, 29 -diyl group, 16 -nonacosyne- 1 , 29^diyl group, 17- 
nonacosyne-l,29-diyl group, 18-nonacosyne-l , 29-diyl group, 
19 -nonacosyne- 1,29 -diyl group, 20-nonacosyne-l , 29-diyl 
group, 21 -nonacosyne- 1,2 9 -diyl group, 22 -nonacosyne- 1 , 29- 
diyl group, 23-nonacosyne-l, 29-diyl group, 24-nonacosyne- 

1. 29- diyl group, 25 -nonacosyne- 1 , 29-diyl group, 26- 
nonacosyne- 1,29 -diyl group, 2 7 -nonacosyne- 1 , 29-diyl group; 
2-triacontyne-l,30-diyl group, 3-triacontyne-l , 30 -diyl 
group, 4 -triacontyne- 1,30 -diyl group, 5- triacontyne- 1 ,30- 
diyl group, 6 -triacontyne- 1 , 30 -diyl group, 7- triacontyne - 

1.30- diyl group, 8- triacontyne -1 , 30-diyl group, 9- 
triacontyne- 1,30 -diyl group, 10- triacontyne- 1,30 -diyl group, 
11 -triacontyne- 1,30-diyl group, 12 - triacontyne- 1, 30-diyl 
group, 13 -triacontyne- 1 , 30-diyl group, 14-triacontyne-l , 30- 
diyl group, 15 - triacontyne- 1, 30-diyl group, 16-triacontyne- 
1,30 -diyl group, 17 - triacontyne- 1 , 30-diyl group, 18- 
triacontyne- 1,30 -diyl group, 19 - triacontyne- 1 , 30-diyl group, 
20 -triacontyne- 1,30-diyl group, 21- triacontyne- 1 , 30-diyl 
group, 22 -triacontyne- 1.30 -diyl group. 23-triacontyne-l , 30- 
diyl group, 24 - triacontyne- 1. 30-diyl group, 25- triacontyne - 
1,30-diyl group, 26 - triacontyne- 1 , 30-diyl group, 27- 
triacontyne- 1,30 -diyl group, and 28- triacontyne -1 , 30-diyl 
group; 

as well as branched alkynylene groups such as 3 -methyl- 1- 
butyne- 1,4 -diyl group, 2-methyl-3-butyne-l , 4 -diyl group, 4- 
methyl-2-pentyne-l, 5-diyl group, 2-methyl-3-pentyne- 1 , 5- 
diyl group, 4-ethyl-2-hexyne-l , 6 -diyl group, 5 -methyl- 3- 
hexyne- 1,6 -diyl group, 2-methyl-4-hexyne-l , 6-diyl group, 5- 
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ethyl -6 -methyl- 2 -heptyne-1, 7-diyl group, 5-methyl-3- 
heptyne-1, 7-diyl group, 3-n-propyl-4-heptyne-l , 7-diyl group 
4, 4-dimethyl-5-heptyne-l, 7-diyl group, 6-methyl-2 , 4- 
heptadiyne-1. 7-diyl group, 4-methyl-2 , 5-heptadiyne- 1 , 7-diyl 
group. 2-methyl-3,5-heptadiyne-l, 7-diyl group, 4-ethyl-6 , 6- 
dimethyl- 2 -octyne-1, 8-diyl group, 5-n-propyl-3-octyne-l . 8- 
diyl group. 3-ethyl-4-octyne-l , 8-diyl group, 4-ethyl-2- 
methyl-5-octyne-l,8-diyl group, 3 , 4 , 5-trimethyl-6-octyne- 

1. 8- diyl group, 7-methyl-2 , 4-octadiyne- 1 , 8-diyl group, 4- 
methyl-2,5-octadiyne-l,8-dlyl group, 5-n-propyl-2 , 6- 
pctadiyne-1, 8-diyl group, 5-ethyl-2-nonyne-l , 9-diyl group, 
5,6,7-trimethyl-3-nonyne-l,9-diyl group, 2,3,6,7- 
tetramethyl-4-nonyne-l, 9-diyl group, 3 , 4-diethyl- 5-nonyne- 

1.9- dlyl group, 4 - i - propyl - 6 - ncnyne -1,9- diyl group, 3- 

e thyl- 7 -nonyne-1, 9-diyl group, 5-n-butyl-2-decyne-l , 10-diyl 
group, 6-i-propyl-3-decyne-l, 10-diyl group, 7-ethyl-4- 
decyne-1, 10-diyl group, 3 . 7 -dimethyl- 5 -decyne- 1 , 10-diyl 
group, 4 -ethyl- 6 -decyne- 1, 10-diyl group, 5-methyl-7-decyne- 

1. 10- diyl group, 6 -ethyl- 4 -methyl- 8 -decyne- 1 , 10-diyl group; 
6-methyl-2-undecyne-l,ll-diyl group, 6-ethyl-3-undecyne- 

1.11- diyl group, 7-methyl-4-undecyne-l , ll-diyl group, 7- 
ethyl-5-undecyne-l,ll-diyl group, 5-methyl-6-undecyne-l , ll- 
diyl group, 9 -ethyl- 7 -undecyne-1, ll-diyl group, 3 -me thyl- 8- 
undecyne-1, ll-diyl group, 4 -ethyl- 9 -undecyne- 1 , ll-diyl 
group; 

5-ethyl-2-dodecyne-l,12-diyl group, 6-methyl-3-dodecyne- 

1.12- diyl group, 8-ethyl-4-dodecyne-l , 12-diyl group, 8- 
methyl-5-dodecyne-l,12-diyl group, 9-ethyl-6 -dodecyne- 1 , 12- 
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diyl group, 6-methyl-7-dodecyne-l, 12-diyl group, 10-ethyl- 

8- dodecyne-l,12-diyl group, 2-methyl-9-dodecyne-l , 12-d±yl 
group, 5 -ethyl- 10 -dodecyne-1, 12-diyl group, 4,7,9- 
trimethyl- 2 -tridecyne-1, 13-diyl group, 10-methyl-3- 
tridecyne-1, 13-diyl group, 8 -ethyl- 4 - trldecyne- 1 , 13-diyl 
group, 4 -methyl- 5 -tridecyne-1, 13-diyl group, 5-ethyl-6- 

t r idecyne -1,13- diyl group , 3,6- diethyl - 7 - t ridecyne -1,13- 
diyl group, 5-methyl-8- tridecyne-1 , 13-diyl group, 7 -ethyl - 

9 - tridecyne-1, 13-diyl group, 4 -methyl- 10 -tridecyne-1, 13- 
diyl group, 6 -ethyl- 11 -tridecyne-1, 13-diyl group; 
7-methyl-2-tetradecyne-l , 14-diyl group, 8-ethyl-3- 
tetradecyne-1, 14-diyl group, 6-n-propyl-4-tetradecyne-l , 14- 
diyl group, 8 -methyl- 5- tetradecyne- 1 , 14-diyl group, 3- 
ethyl- 6 -tetradecyne- 1 , 14-diyl group, 10-methyl-7- 
tetradecyne-1, 14-diyl group, 6-i-propyl-8-tetradecyne-l , 14- 
diyl group, 5,7,ll-trimethyl-9-tetradecyne-l,14-diyl group, 
5 -ethyl -10- tetradecyne- 1, 14-diyl group, 6-methyl-ll- 
tetradecyne-1, 14-diyl group, 4-n-butyl-12-tetradecyne-l . 14- 
diyl group ; 

4-methyl- 2 -pentadecyne- 1, 15 -diyl group, 6 -ethyl- 3- 
pentadecyne-1, 15-diyl group, 8-methyl-4-pentadecyne-l , 15- 
diyl group. 10-ethyl- 5 -pentadecyne- 1 , 15-diyl group, 4, 9- 
dimethyl- 6 -pentadecyne- 1 , 15-diyl group, 10-ethyl- 7- 
pehtadecyne-1, 15-diyl group, 6 -methyl -8 -pentadecyne- 1 , 15- 
diyl group, 8 -n-propyl- 9 -pentadecyne- 1, 15-diyl group, 5- 
methyl- 10 -pentadecyne- 1, 15-diyl group, 4 , 7-diethyl-ll- 
pentadecyne-1 , 15-diyl group, 5-methyl-12-pentadecyne-l, 15- 
diyl group, 8 -ethyl- 13 -pentadecyne- 1, 15-diyl group; 
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8- i-propyl-2-hexadecyne-l, 16-diyl group, 6-methyl-3- 
hexadecyne-1, 16-diyl group, 8-ethyl-4-hexadecyne-l , 16-diyl 
group. 9 -methyl- 5 -hexadecyne- 1 , 16-diyl group, 10-ethyl-6- 
hexadecyne-1, 16-diyl group, 5 -methyl- 7 -hexadecyne- 1 . 16-diyl 

5 group, 5 , 11 -dimethyl- 8 -hexadecyne- 1 , 16-diyl group, 5-ethyl- 

9 - hexadecyne -1, 16-diyl group. 7 , 13-diethyl-10-hexadecyne- 

1. 16- diyl group, 5 -ethyl- 7 -methyl- 11 -hexadecyne- 1 , 16-diyl 
group, 5 -methyl- 12 -hexadecyne- 1, 16-diyl group, 8-s-butyl- 
1 3 -hexadecyne- 1, 16-diyl group, 5-ethyl-14-hexadecyne-l , 16- 

10 diyl group; 

ll-methyl-2-heptadecyne-l,17-diyl group, 9-ethyl-3- 
heptadecyne- 1,17 -diyl group, 7-i-propyl-4-heptadecyne-l , 17- 
diyl group, 8-methyl-5-heptadecyne-l , 17-diyl group, 4- 
ethyl-6-heptadecyns-l,17-diyl group, 10 -methyl- 7- 
15 heptadecyne-1, 17-diyl group, 5 , ll-dimethyl-8-heptadecyne- 

1. 17- diyl group, 5-ethyl-9-heptadecyne-l , 17-diyl group, 8- 
ethyl- 10 -heptadecyne-1, 17-diyl group. 7-methyl-ll- 
heptadecyne-1, 17-diyl group, 5-i-propyl-12-heptadecyne- 

1. 17- diyl group, 9 -ethyl- 13 -heptadecyne-1. 17-diyl group, 8- 
20 methyl- 14 -heptadecyne-1, 17-diyl group. 7-s -butyl- 15- 

heptadecyne- 1 , 17-diyl group ; 

10, 15-dimethyl-2-octadecyne-l, 18-diyl group, 6-ethyl-3- 
octadecyne-l,18-diyl group, 10 -methyl- 4 -octadecyne- 1 , 18- 
diyl group, 1 1 -methyl- 5 -octadecyne-1, 18-diyl group, 12- 
25 ethyl- 6 -octadecyne-1, 18-diyl group, 10-methyl-7-octadecyne- 

1. 18- diyl group, 5-methyl-8-octadecyne- 1 , 18-diyl group, 7- 
ethyl- 9 -octadecyne-1, 18 -diyl group, 7-methyl- 10-octadecyne- 
1, 18-diyl group, 8-n-butyl-ll-octadecyne-l , 18-diyl group, 
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7-methyl-12-octadecyne-l, 18-diyl group, 9-ethyl-13- 
octadecyne-1, 18-diyl group, 10-i-propyl-14-octadecyne-l , 18- 
diyl group, 7-methyl-15-octadecyne-l, 18-d±yl group, 10- 
ethyl-16-octadecyne-l , 18-diyl group; 
5 10 -methyl- 2 -nonadecyne -1, 19-diyl group, 10, 12 -diethyl- 3- 

nonadecyne-1, 19-diyl group, 7 -methyl- 4 -nonadecyne- 1 , 19-diyl 
group, 9 -ethyl -5 -nonadecyne -1, 19-diyl group, 9- n -propyl- 6- 
nonadecyne-1. 19-diyl group, 10 -methyl- 7 -nonadecyne- 1 , 19- 
diyl group, 12 -i -propyl- 8 -nonadecyne- 1, 19-diyl group, 5,15- 

10 dimethyl- 9 -nonadecyne- 1, 19-diyl group, 7-ethyl-13-methyl- 

10 -nonadecyne- 1, 19-diyl group, 6 -methyl- 11 -nonadecyne- 1 , 19- 
diyl group, 6-ethyl-12-nonadecyne-l , 19-diyl group, 7,16- 
die thyl- 13 -nonadecyne -1, 19-diyl group, 9 -s -butyl- 14- 
nonadecyne -1,19- diyl group , 8 - methyl - 1 5 - nonadecyne -1,19- 

15 diyl group, 10-ethyl-16-nonadecyne-l , 19-diyl group, 10-i- 
pr opyl - 1 7 - nonadecyne - 1,19- diyl group ; 

8 -methyl- 2 -icosyne- 1,20 -diyl group, 6-ethyl-3-icosyne-l , 20- 
diyl group, 10 -i -propyl -4 -icosyne- 1 , 20-diyl group. 11-n- 
propoyl-5-icosyne-l,20-diyl group, 12-methyl-6-icosyne- 

20 1, 20-diyl group, 11 -ethyl-7- icosyne- 1 , 20-diyl group, 13-n- 
propyl- 8 -icosyne- 1,20 -diyl group, 6-i-propyl-9-icosyne- 
1, 20-diyl group, 5 -n-propyl- 10 -icosyne- 1 , 20-diyl group, 7- 
methyl- 11- icosyne- 1, 20-diyl group, 8-ethyl- 12-icosyne-l , 20 - 
diyl group, 10-n-propyl- 13-icosyne- 1 , 20-diyl group,, 9-i- 

25 propyl- 14 -icosyne- 1, 20-diyl group, 10-n-butyl-15-icosyne- 

1. 20-diyl group, 8-s-butyl-16-icosyne-l , 20-diyl group. 7-i- 
butyl-17-lcosyne-l, 20-diyl group, 9 -methyl -18- icosyne -1 , 20- 
diyl group ; 
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ll-methyl-2-henicosyne-l, 21-diyl group, 12-n-butyl-3- 
henicosyne-1, 21-diyl group, 10-n-pentyl-4-henicosyne- 1 , 21- 
diyl group, 8-ethyl-5-henicosyne-l , 21-diyl group, 10-i- 
propyl-6 -henicosyne- 1 , 21-diyl group, 5-n-propyl-7- 
henicosyne-1, 21-diyl group, 13-n-butyl-8-henicosyne-l , 21- 
diyl group, 15 -s -butyl- 9 -henicosyne-1, 21-diyl group, 5- 
methyl - 1 0 -henicosyne -1,21- diyl group , 1 5 - ethyl - 6 -methyl - 11 - 
henico syne -1,21- diyl group , 8 - ethyl - 1 2 - henicosyne -1,21- diyl 
group, 7-methyl-13-henicosyne-l, 21-diyl group, ll-ethyl-14- 
henicosyne -1,21- diyl group , 6 - ethyl - 1 5 - henicosyne -1,21- diyl 
group, 9 -methyl- 16 -henicosyne-1, 21-diyl group, 5-ethyl-9- 
me thyl - 1 7 - henicosyne -1,21- diyl group , 10,10- dimethyl -18- 
henicosyne -1,21- diyl group , 9 - ethyl - 1 9 -henicosyne -1,21- diyl 



11 -methyl- 2 -docosyne- 1,22 -diyl group, 12 -ethyl-3 -docosyne - 
1,22 -diyl group, 13 -i-propyl- 4 -docosyne -1 , 2 2 -diyl group, 
1 0 - n - propyl - 5 - docosyne -1,22- diyl group , 1 0 - n - butyl - 6 - 
docosyne-1 , 22-diyl group, 15-s-butyl- 7 -docosyne- 1 , 22-diyl 
group, ll-i-butyl-8-docosyne-l, 22-diyl group, 5,15- 
dime thyl- 9 -docosyne-1, 22-diyl group, 8 , 14 -die thyl -10- 
docosyne -1,22- diyl group , 5 -methyl - 1 1 - docosyne -1,22- diyl 
group, 7 -ethyl- 12-docosyne-l, 22-diyl group, 10 -methyl- 13- 
doco syne -1,22- diyl group , 1 0 - ethyl - 1 4 - docosyne -1,22- diyl 
group , 9 - ethyl - 1 5 - docosyne -1,22- diyl group , 8 -methyl - 1 6 - 
docosyne -1,22- diyl group , 7 - i - propyl - 1 7 - doco syne -1,22- diyl 
group, 10-l-butyl-18-docosyne-l, 22-diyl group, 9,10- 
dimethyl-19-docosyne-l, 22-diyl group, 13-ethyl-20-docosyne- 
1,22 -diyl group; 



19-methyl-2-tricosyne-l # 23-diyl group, 10 . 15 -dimethyl- 3- 
tricosyne-1, 23-diyl group, 3 , 11 , 16- trimethyl- 4- tricosyne - 
1,23-diyl group, 12-ethyl-5-tricosyne-l , 23-dlyl group, 
6, 13 -diethyl- 6- tricosyne -1, 23-diyl group, 4 , 12 , 18- triethyl- 
7-tricosyne-l,23-diyl group, 18-i-propyl-8-tricosyne-l , 23- 
diyl group, 14 -n-propyl- 9- tricosyne- 1 . 23-diyl group, 8-n- 
butyl- 10- tricosyne -1, 23-diyl group, 15-s-butyl-ll- 
tricosyne-1, 23-diyl group, 5-i-butyl-12-tricosyne-l , 23-diyl 
group, 7-ethyl-9-methyl-13-tricosyne-l , 23-diyl group, 9- 
methyl - 14 - tricosyne- 1 , 23-diyl group, 4 , 18 -dimethyl- 15- 
tricosyne-1, 23-diyl group, 3, 4 , 11 -trimethyl- 16- tricosyne - 
1, 23-diyl group, 9-ethyl-17-tricosyne-l , 23-diyl group, 
10, 13 -diethyl- 18- tricosyne- 1, 23-diyl group, 5,8,15- 
i. j. j.u hi j j. - x ^ - l j. xv^uo y iic - 1 , ^ j - uiy i yruup i ± d -i-propyi - zO - 
tricosyne-1, 23-diyl group, 17-n-propyl-21-tricosyne-l , 23- 
diyl group; 

16-n-butyl-2- tetracosyne-1 , 24-diyl group, ll-s-butyl-3- 
tetracosyne-1, 24-diyl group, 8-i-butyl-4- tetracosyne-1 , 24- 
diyl group, 18 -ethyl- 9 -methyl- 5 -tetracosyne-1, 24-diyl group, 
13-methyl-6-tetracosyne-l , 24-diyl group, 4 , 19 -dimethyl- 7- 
tetracosyne -1,24- diyl group , 5,11,17- trie thyl - 8 - 
te tracosyne - 1,24- diyl group , 6 - ethyl - 9 - t etracosyne -1,24- 
diyl group, 7 , 16-dlethyl-lO- tetracosyne-1 , 24-diyl group, 
5,9,18- tr iethy 1 - 1 1 - 1 etraco syne -1,24- diyl group , 1 0 - n - 
propyl - 1 2 - 1 etracosyne -1,24- diyl group , 2 0 - i -propyl -13- 
t etracosyne -1,24- diyl group , 9 -n - butyl - 1 4 - t etracosyne -1,24- 
diyl group, ll-s-butyl-15-tetracosyne-l , 24-diyl group, 13- 
i - butyl - 1 6 - t etracosyne -1,24- diyl group , 1 0 - ethyl - 1 3 -methyl - 
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17- tetracosyne- 1, 24-diyl group, 6-methyl-18-tetracosyne- 
1, 24-diyl group, 5 , 7 -dimethyl- 19- tetracosyne- 1 , 2 4-diyl 
group, 4,8,13-trimethyl-20-tetracosyne-l,24-diyl group, 18- 
ethyl- 21- tetracosyne- 1, 24-diyl group. 6 . 10 -diethyl- 22- 
tetracosyne-1 , 24-diyl group; 

9,13,16-trimethyl-2-pentacosyne-l,25-diyl group, 12-n- 
propyl-3-pentacosyne-l, 25-diyl group, ll-i-propyl-4- 
pentacosyne-1, 25-diyl group, 20-n-butyl-5-pentacosyne-l , 25- 
diyl group, 17-i-butyl-6-pentacosyne-l, 25-diyl group, 15-s- 
butyl- 7 -pentacosyne-1, 25-diyl group, 15-ethyl-23-methyl-8- 
pentacosyne-1 , 25-diyl group, 11 -methyl -8 -pentacosyne-1 , 25- 
diyl group, 13, 17-dimethyl-9-pentacosyne-l, 25-diyl group, 
5, 8, 21 -trimethyl- 10 -pentacosyne-1, 25-diyl group, 17-ethyl- 
11 -pentacosyne-1, 25-diyl group, 8 , 18 -diethyl- 12- 
pentacosyne-1, 25-diyl group, 10 , 15 , 18- trimethyl- 13- 
pentacosyne-1, 25-diyl group, 4-n-propyl-14-pentacosyne- 
1, 25-diyl group, 20-i-propyl- 15-pentacosyne- 1 , 25-diyl group, 

8- n-butyl-16-pentacosyne-l, 25-diyl group, ll-s-butyl-17- 
pentacosyne-l, 25-diyl group, 5 , 22-dimethyl- 18-pentacosyne- 

1. 25- diyl group, 5-i-butyl-19-pentacosyne-l , 25-diyl group, 

9- methyl-13-ethyl-20-pentacosyne-l, 25-diyl group, 15- 
methyl-21-pentacosyne-l, 25-diyl group, 6 , 13 -dimethyl- 22- 
pentacosyne-1, 25-diyl group, 4 , 8 , 12 -trimethyl- 23- 
pentacosyne-1 , 25-diyl group; 

13-ethyl-2-hexacosyne-l , 26-diyl group, 5 , 16-diethyl-3- 
hexacosyne-l,26-diyl group, 7 . 11 , 16 -trimethyl- 4 -hexacosyne- 

1.26- dlyl group, 12-n-propyl-5-hexacosyne-l , 26-diyl group, 
21-i-propyl-6-hexacosyne-l, 26-diyl group, 6-n-butyl-7- 
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hexacosyne-1, 26-diyl group, 13-s-butyl-8-hexacosyne-l , 26- 
diyl group, 19-i-butyl-9-hexacosyne- 1 , 26-diyl group, 13- 
ethyl-18-methyl-10-hexacosyne-l , 26-diyl group, 10-methyl- 
11-hexacosyne-l, 26-diyl group, 10 , 20 -dimethyl- 12- 
hexacosyne-1, 26-diyl group, 7 , 9 . 17-trimethyl-13-hexacosyne- 

1. 26- diyl group, 8-ethyl- 14 -hexacosyne-1, 26-diyl group, 
5, 22- diethyl- 1 5 -hexaco syne- 1, 26-diyl group, 7,10,21- 
trimethyl-16-hexacosyne-l, 26-diyl group, 15-n-propyl-17- 
hexacosyne-1, 26-diyl group, 13 -i -propyl- 18 -hexacosyne-1 , 26- 
diyl group, 8-n-butyl-19-hexacosyne-l, 26-diyl group, 11-s- 
butyl- 20 -hexacosyne-1, 26-diyl group, 14-i-butyl-21- 
hexacosyne-1, 26-diyl group, 5 -ethyl- 21 -methyl- 22- 
hexacosyne-1, 26-diyl group, 7-methyl- 2 3-hexacosyne- 1 , 26- 
diyl group, 8, 14 -dimethyl- 24 -hexacosyne-1, 26-diyl group; 
7,16,24-trimethyl-2-heptacosyne-l,27-diyl group, 9-ethyl-3- 
heptacosyne-l,27-diyl group, 7 , 16-dimethyl-4-heptacosyne- 

1.27- diyl group, 9 , 13 , 21-trimethyl-5-heptacosyne- 1 , 27-diyl 
group, 13-n-propyl-6-heptacosyne-l , 27-diyl group, 10-i- 
propyl- 7 - hep taco syne- 1, 27-diyl group, 16-n-propyl-8- 
heptacosyne-1, 27-diyl group, 18-methyl- 9 -heptacosyne- 1 , 27- 
diyl group, 9 -i -propyl -10 -heptacosyne -1, 27-diyl group, 15- 
ethyl-7-methyl-ll-heptacosyne-l, 27-diyl group, 25 -methyl - 
12-heptacosyne-l,27-heptacosyne-l, 27-diyl group, 8,21- 
dimethyl -13 -heptacosyne -1, 27-diyl group, 5 , 11 , 23- trimethyl- 
14 -heptacosyne- 1, 2 7-diyl group, 9-ethyl-15-heptacosyne- 

1, 27-diyl group, 8 , 20 -dimethyl- 16 -heptacosyne- 1 , 27-diyl 
group. 4,8,19-trlmethyl-17-heptacosyne-l,27-diyl group, 7- 
n-propyl-18-heptacosyne-l, 27-diyl group, 21-i-propyl-19- 
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heptacosyne-l,27-diyl group, i4-n-propyl-20-heptacosyne- 

1. 27- diyl group, 8-ethyl-21-heptacosyne-l , 27-diyl group, 
ll-i-propyl-22-heptacosyne-l,27-diyl group, 5-ethyl-13- 
methyl-23-heptacosyne-l, 27-diyl group, 16-methyl-24- 
heptacosyne-1. 27-diyl group, 7-ethyl-25-heptacosyne-l , 27- 
diyl group; 

14-ethyl-2-octacosyne-l, 28-diyl group, 20-methyl-3- 
octacosyne-l,28-diyl group, 7 , 22-dimethyl-4-octacosyne- 

1.28- diyl group, 19 -ethyl- 5 -octacosyne-1 , 28-diyl group, 11- 
methyl-6-octacosyne-l,28-diyl group, 13 , 16-dimethyl-7- 
octacosyne-1, 28-diyl group, 13-ethyl-8-octacosyne- 1 , 28-diyl 
group, 6-methyl-9-octacosyne-l, 28-diyl group, 9,16- 
dimethyl-10-octacosyne-l, 28-diyl group, 7-ethyl-ll- 
octacosyne -1,28- diyl group ,16 -methyl - 1 2 - oct acosyne - 1,28- 
diyl group. 6 , 15 -dimethyl- 13 -octacosyne-1 , 28-diyl group, 
22-ethyl-14-octacosyne-l, 28-diyl group, 6-methyl-15- 
octacosyne- 1.28 -diyl group, 8 , 11-dimethyl- 16 -oct acosyne - 

1, 28-diyl group, 23-ethyl-17-octacosyne-l . 28-diyl group, 4- 
methyl-18-octacosyne-l. 28-diyl group, 7 , 14 -dimethyl- 19- 
octacosyne- 1,28 -diyl group, 13-ethyl-20-octacosyne-l, 28- 
diyl group. 8-methyl-21-octacosyne-l, 28-diyl group, 11,17- 
dimethyl-22 -octacosyne-1 , 28-diyl group, 10- ethyl- 23- 
octacosyne-l,28-diyl group, 9-methyl-24-octacosyne-l , 28- 
diyl group, 7, 19 -dimethyl- 2 5 -octacosyne-1, 28 -diyl group, 
12-ethyl-26-octacosyne-l , 28-diyl group; 
15-methyl-2-nonacosyne-l,29-diyl group, 14 -methyl- 3- 
nonacosyne-l,29-diyl group, 12-methyl-4-nonacosyne- 1 , 29- 
diyl group, 13 -methyl- 5-nonacosyne- 1,29 -diyl group, 11- 
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methyl- 6 -nonacosyne- 1 , 29-diyl group, 10-methyl-7- 
nonacosyne-l,29-diyl group, 25-methyl-8-nonacosyne- 1 , 29- 
diyl group, 24-methyl-9-nonacosyne-l , 29-diyl group, 23- 
methyl-10-nonacosyne-l,29-diyl group, 22-methyl-ll- 
nonacosyne-1. 29-diyl group, 21 -methyl- 12 -nonacosyne- 1 , 29- 
diyl group, 20-methyl-13-nonacosyne-l, 29-diyl group, 19- 
methyl-14-nonacosyne-l, 29-diyl group, 18-methyl-15- 
nonacosyne-1, 29-diyl group, 27-methyl- 16- nonacosyne- 1 , 29- 
diyl group, 2 6 -methyl- 17 -nonacosyne- 1, 29-diyl group, 25- 
methyl- 18 -nonacosyne- 1, 29-diyl group, 24 -methyl- 19- 
nonacosyne-1, 29-diyl group, 2 3 -methyl- 20 -nonacosyne- 1, 29- 
diyl group, 20-methyl-2 1 -nonacosyne- 1, 29-diyl group. 19- 
methyl- 22 -nonacosyne -1, 29-diyl group, 18-methyl-23- 
nonacosyne-1 , 29-diyl group, 17-methyl-24-nonacosyne-l , 29- 
diyl group, 16-methyl-25 -nonacosyne- 1, 29-diyl group, 6- 
methyl- 26- nonacosyne -1, 29-diyl group, and 5-methyl-27- 
nonacosyne-1 , 29-diyl group. 

Typically, optionally substituted straight-chained 
alkylene groups having 1-30 carbon atoms are preferred as 
G; optionally substituted straight -chained groups having 2 
- 15 carbon atoms are more preferred and straight-chained 
alkylene groups having 2-13 carbon atoms that may 
optionally be substituted by a hydroxyl group are further 
preferred; among these, ethane-1 , 2-diyl group, propane-1,3- 
diyl group, butane- 1 , 4-diyl group, pentane-1 , 5-diyl group, 
hexane-l,6-diyl group, heptane- 1 , 7-diyl group, octane-1,8- 
diyl group, nonane- 1 , 9-diyl group, decane- 1 , 10-diyl group, 
undecane-l,ll-diyl group, dodecane-1, 12-diyl group. 
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tridecane-l,13-diyl group, 2-hydroxypropane-l . 3-diyl group, 
3-hydroxy-octane-l,8-diyl group, 3-hydroxynonane-l , 9-diyl 
group, 3-hydroxydecane-l,10-diyl group and the like are 
particularly preferred. 

The optionally substituted straight -chained or 
branched alkylene group having 1-30 carbon atoms, the 
optionally substituted straight -chained or branched 
alkenylene group having 2-30 carbon atoms and the 
optionally substituted straight -chained or branched 
alkynylene group having 2-30 carbon atoms, all being 
listed as candidates for G, are such that they bind to A in 
their 1 -position and bind to E in their to position or bind 
to E in their 1 -position and bind to A in their co position; 
preferably, they bind to A in their 1 -position and bind to 
E in their co position. 

E represents a single bond or -O- and preferably 
represents a single bond. 

J represents a single bond, an optionally substituted 
aromatic hydrocarbon group or an optionally substituted 
heterocyclic group, with a single bond and an aromatic 
hydrocarbon group being preferred, and a single bond being 
more preferred. 

If J is an optionally substituted aromatic hydrocarbon 
group or an optionally substituted heterocyclic group, 
exemplary substituents include - (CH 2 ) k -COOR 7b , -(CH^-, 
CONR 8c R 9 °, -NR 8d R 9d , hydroxyl group, etc. Here, k and 1 
represent independently 0 or 1; R 7b represents a hydrogen 
atom or a straight -chained or branched alkyl group having 1 
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- 6 carbon atoms; R 8c , R 9c , R 8c and R 9d represent each 
independently a hydrogen atom or a straight -chained or 
branched alkyl group having 1-3 carbon atoms. Except in 
the case where Q is a single bond, these substituents are 

5 preferably absent and in the case where Q is a single bond, 
a preferred substituent is - (CH 2 ) k -COOR 7b (where k and R 7b 
have the same meanings as defined above). In the case 
where J is substituted, the number of substituents is from 
one to four, preferably one. 

10 If J is an optionally substituted aromatic hydrocarbon 

group, the definition of the aromatic hydrocarbon group is 
the same as given for the aromatic hydrocarbon group in the 
case where it is used as Ar; preferred examples include p- 
phenylene group and m-phenylene group. 

15 If J is an optionally substituted aromatic hydrocarbon 

group, preferred examples are unsubstituted p-phenylene 
group, unsubstituted m-phenylene group and -COOH 
substituted phenylene group. 

If J is an optionally substituted heterocyclic group, 

20 the heterocyclic group means a 4-membered to 10-membered 

monocyclic or fused aliphatic or aromatic ring containing 1 

- 4 hetero atoms which may be the same or different and are 
exemplified by an oxygen atom, a nitrogen atom and a sulfur 
atom; specific examples include oxetane, furan, 

2 5 dihydrofuran, tetrahydrof uran , pyran, dihydropyran , 

tetrahydropyran , dioxole , thiophene , dihydrothiophene , 
tetrahydrothiophene , thiopyran , dihydrbthiopyran , 
tetrahydrothiopyran , pyrrole , dihydropyrrole , pyrrolidine , 
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pyridine , dihydropyridine , tetrahydropyridine , piperidine , 
pyrazole, 2-pyrazoline , pyrazolidine , imidazole, 
imidazolidine, pyrimidine, pyrazine/ pyridazine, oxazoline, 
piperazine , 1,2,3 - triazole , 1,2,4- triazdle , tetrazole , 
5 isoxazole, 1,3-oxazole, 1 , 2 , 3-oxadiazole , 1 , 2 , 4-oxadiazole , 
1,2,5- oxadiazole , 1,3, 4-oxadiazole , 1,2- thiazole , 1,3- 
thiazole , 1,2,3- thiadiazole , 1,2,4- thiadiazole , 1,2,5- 
thiadiazole , 1,3,4- thiadiazole , 1,3- dioxolan , 1 , 4 -dioxane , 
oxazolidine, morpholine, indole, quinoline, isoquinoline , 

10 benzopyran, benzofurari, benzothiphene , benzodiazole , 

benzoxazole and benzothiazple . Preferred examples include 
furan and oxazole. The heterocyclic group as J means a 
group having one bond each in two different positions in 
these hetero rings other than the positions having 

15 substituents; preferred examples include f uran-2 , 5-diyl 

group, l,3-oxazole-2,4-diyl group and 1 , 3-oxazole-2 , 5-diyl 
group. 

Preferred examples of the optionally substituted 
heterocyclic group as J include unsubstituted furan-2,5- 

20 diyl group, unsubstituted 1 , 3 -oxazole -2 , 4-diyl group and 
unsubstituted 1 , 3-oxazole-2 , 5-diyl group. 

If J is an optionally substituted aromatic hydrocarbon 
group or an optionally substituted heterocyclic group, it 
may be bound to E via any of the two bonds as long as it is 

25 bound to E via one bond and bound to Y via the other; 

preferably, J is bound to E in 4-position if it is 1,3- 
oxazole-2, 4-diyl group and bound to E in 5 -position if it 
is 1 , 3 -oxazole -2 , 5-diyl group. 
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Y represents a single bond or -O- and preferably 
represents a single bond. 

L represents a single bond, a straight -chained or 
branched alkylene group having 1-10 carbon atoms, a 
straight -chained or branched alkenylene group having 2 - 10 
carbon atoms or a straight -chained or branched alkynylene 
group having 2-10 carbon atoms and a single bond is 
preferred; if J is an optionally substituted aromatic 
hydrocarbon group and Y is a single bond, L is preferably a 
single bond or a straight -chained alkylene group having 1 - 
5 carbon atoms, among which a single bond and a straight- 
chained alkylene group having 1-3 carbon atoms are 
preferred, with a single bond and propane-1 , 3-dily group 
being particularly preferred; if J is an optionally 
substituted aromatic hydrocarbon group and Y is -O- , L is 
preferably one of straight -chained alkylene groups having 1 

- 5 carbon atoms, among which straight -chained alkylene 
groups having 2 - 4 carbon atoms are preferred. 

L represents a straight -chained or branched alkylene 
group having 1 - 10 carbon atoms, a straight-chained or 
branched alkenylene group having 2-10 carbon atoms, a 
straight -chained or branched alkynylene group having 2-10 
carbon atoms, a straight-chained alkylene group having 1 - 
5 carbon atoms, a straight-chained alkylene group having 1 

- 3 carbon atoms or a straight -chained alkylene group 
having 2-4 carbon atoms; specific examples of these 
groups can appropriately be selected from the list of 
specific examples of G which represents an optionally 
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substituted straight -chained or branched alkylene group 
having 1-30 carbon atoms, an optionally substituted 
straight -chained or branched alkenylene group having 2-30 
carbon atoms or an optionally substituted straight -chained 
or branched alkynylene group having 2-30 carbon atoms, 
except that methylene group is added to the list. 

Any of the two bonds of L may be bound to Y as long as 
it satisfies the condition that it is bound to Y via one 
bond and bound to Q via the other. 

Q represents a single bond or one group selected from 
among the following formulae: 
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(where R 7 represents a hydrogen atom or a straight -chained 
or branched lower alkyl group having 1-6 carbon atoms, 
5 and R 8 R 9 , R 10 and R 11 represent each independently a 

hydrogen atom or a straight -chained or branched lower alkyl 
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group having 1-3 carbon atoms ) ; Q is preferably Q 2 {where 
examples of Q 2 Include a single bond, Q 62 , Q 63 , Q 64 , q 3 (where 
R 8 has the same meaning as defined above), Q 4 (where R 8 has 
the same meaning as defined above) , Q 17 (where R 7 has the 
same meaning as defined above), Q 32 (where R 7 has the same 
meaning as defined above) and Q 27 (where R 7 has the same 
meaning as defined above)}; considering the strength of 
antiandrogenic activity, cases where Q is Q 62 , Q 63 , Q 64 and Q 3 , 
as well as Q 4 where R 8 is a hydrogen atom are more preferred, 
with Q 62 , Q 63 , Q 64 and Q 3 being particularly preferred. If Q 
is Q 3 , the nitrogen atom and R 8 

in Q 3 may preferably combine with Z to form a heterocyclic 
group. Considering peroral absorption, Q is more 
preferably Q 17 where R 7 is a hydrogen atom, or Q 32 where R 7 
is a hydrogen atom, or Q 27 where R 7 is a hydrogen atom. If 
Z is -COOH, Q may preferably be a single bond considering 
peroral absorption. 

Further referring to Q, it is bound to L in the 
position marked with * and bound to Z in the position 
marked with ** . 

Z represents a hydrogen atom, an optionally 
substituted 

straight -chained or branched alkyl group having 1-10 
carbon atoms, a straight-chained or branched alkenyl group 
having 2-10 carbon atoms that may optionally be 
substituted by a cycloalkyl group having 3-6 carbon atoms 
or a halogen atom, a straight -chained or branched alkynyl 
group having 2-10 carbon atoms that may optionally be 
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substituted by a halogen atom, -0-R d (where R d represents a 
hydrogen atom or a protective group of a hydroxyl group), 
or -COOH. 

If Z is an optionally substituted straight -chained or 
branched alkyl group having 1 - 10 carbon atoms, exemplary 
substituents include a halogen atom, a cycloalkyl group, a 
phenyl group optionally substituted by a straight -chained 
or branched alkyl group, a heterocyclic group, and a 
hydroxyl group. Said heterocyclic group may be exemplified 
by a furyl group. Examples of said halogen atom include a 
fluorine atom, a chlorine atom, a bromine atom and an 
iodine atom, with a fluorine atom being preferred. If said 
optionally substituted straight -chained or branched alkyl 
group having 1-10 carbon atoms is substituted by a 
halogen atom, the number of substituent halogen atoms 
ranges from one to ten, preferably from three to nine, and 
substitution by five halogen atoms is particularly 
preferred. In a preferred mode of substitution, all 
hydrogen atoms on a certain carbon atom are substituted by 
halogen atoms (as in the cases of trihalomethyl group, 
1,1,3,3, 3 -pentahalopropyl group , etc . ) 

If Z is a straight -chained or branched alkenyl group 
having 2-10 carbon atoms that may optionally be 
substituted by a halogen atom or a straight -chained or 
branched alkynyl group having 2-10 carbon atoms that may 
optionally be substituted by a halogen atom, exemplary 
halogen atoms include a fluorine atom, a chlorine atom, a 
bromine atom and an iodine atom, with a fluorine atom being 
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preferred. The number of substituent halogen atoms ranges 
from one to ten, preferably from three to nine, and 
substitution by five halogen atoms is particularly 
preferred. In a preferred mode of substitution, all 
5 hydrogen atoms on a certain carbon atom are substituted by 
halogen atoms . 

If Z is an optionally substituted straight -chained or 
branched alkyl group having 1-10 carbon atoms, exemplary 
straight -chained or branched alkyl groups having 1-10 

10 carbon atoms include straight -chained alkyl groups, i.e., 
methyl group, ethyl group, n-propyl group, n-butyl group, 
n-pentyl group, n-hexyl group, n-heptyl group, n-octyl 
group, n-nonyl group and n-decyl group, as well as branched 
alkyl groups such as 1-methylethyl group, 1 -methylpropyl 

15 group, 2 -methylpropyl group, 1-methylbutyl group, 2- 

me thylbutyl group , 3 -methylbutyl group , 1,1- dimethylpropyl 
group, 1,2 -dimethylpropyl group, 2 , 2 -dimethylpropyl group, 
1-ethylpropyl group, 1-methylpentyl group, 2-methylpentyl 
group, 3-methylpentyl group, 4 -methy lpentyl group, 1,1- 

20 dime thylbutyl group, 1 , 2 -dime thylbutyl group, 1,3- 
dime thylbutyl group, 2 , 2 -dime thylbutyl group, 2,3- 
dimethylbutyl group, 3 , 3 -dime thylbutyl group, 1-ethylbutyl 
group, 2-ethylbutyl group, 1-methylhexyl group, 2- 
methylhexyl group, 3-methylhexyl group, 4-methylhexyl group, 

2 5 5-methylhexyl group, 1-ethylpentyl group, 2 -ethy lpentyl 

group, 3-ethylpentyl group, 1 , 1- dime thy lpentyl group, 1,2- 
dimethylpentyl group , 1 , 3 -dimethylpentyl group , 1,4- 
dimethy lpentyl group, 2 , 2 -dime thy lpentyl group, 2,3- 
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dimethylpentyl group, 2 , 4-dimethylpentyl group, 3,3- 
dimethylpentyl group, 3 , 4 -dimethylpentyl group, 3,3- 



dimethylpentyl group , 3 , 4 -dimethylpentyl group , 4,4- 
dimethylpentyl group, 1-propylbutyl group, 1 -ethyl- 1- 
methylbutyl group, l-ethyl-2-methylbutyl group, 1 -ethyl- 3- 
methylbutyl group, 2-ethyl-l-methylbutyl group, 2 -ethyl- 2- 
methylbutyl group, 2-ethyl-3-methylbutyl group, 1,1,2- 
t rimethylbu tyl group , 1,1,3- trimethylbutyl group , 1,2,2- 
trimethylbutyl group, 1 , 2 , 3- trimethylbutyl group, 1,3,3- 
trimethylbutyl group, 2 , 2 , 3 -trimethylbutyl group, 2,3,3- 
trimethylbutyl group, 1-methylheptyl group, 2-methylheptyl 
group, 3-methylheptyl group, 4-methylheptyl group, 5- 
methylheptyl group, 6-methylheptyl group, 1-ethy lhexyl 
group, 2 -ethy lhexyl group, 3-ethylhexyl group, 4 -ethy lhexyl 
group, 1,1 -dime thy lhexyl group, 1 , 2-dimethylhexyl group, 
1 , 3-dimethylhexyl group, 1 , 4-dimethy lhexyl group, 1,5- 
dime thy lhexyl group, 2 , 2-dimethylhexyl group, 2,3- 
dime thy lhexyl group , 2,4- dime thy lhexyl group , 2,5- 
dime thy lhexyl group, 3 , 3-dimethylhexyl group, 3,4- 
dimethy lhexyl group, 3 , 5 -dime thy lhexyl group, 4,4- 
dime thy lhexyl group , 4 , 5 -dime thy lhexyl group , 5,5- 
dimethy lhexyl group; 

1- propylpentyl group, 2-propylpentyl group, 1-ethyl-l- 
methylpentyl group, l-ethyl-2-methylpentyl group, 1 -ethyl - 
3-methylpentyl group, l-ethyl-4-methylpentyl group, 2- 
ethyl-l-methylpentyl group, 2-ethyl-2-methylpentyl group, 

2 - ethyl -3-methylpentyl group, 2-ethyl-4-methylpentyl group, 

3- ethyl-l-methylpentyl group, 3-ethyl-2-methylpentyl group, 



- 84 - 




3-ethyl-3-methylpentyl group, 3-ethyl-4-methylpentyl group, 

1.1.2- trimethylpentyl group , 1,1,3- trimethylpentyl group , 
1 , 1 , 4-trimethylpentyl group, 1 , 2 , 2- trimethylpentyl group, 

1 . 2 . 3- trimethylpentyl group, 1 , 2 , 4- trimethylpentyl group, 
5 1,3, 3 -trimethylpentyl group, 1 , 3 , 4-trimethylpentyl group, 

1.4.4- trimethylpentyl group , 2,2,3- trimethylpentyl group , 
2,2,4 - trimethylpentyl group , 2,3,3- trimethylpentyl group , 
2, 3, 4 -trimethylpentyl group, 2 , 4 , 4- trimethylpentyl group, 
3, 3, 4 -trimethylpentyl group, 3 , 4 , 4- trimethylpentyl group, 

10 1 -methyl -1-propylbutyl group, 2-methyl-l-propylbutyl group, 

3 - methyl - 1-propylbutyl group, 1 , 1-diethylbutyl group, 1,2- 
diethylbutyl group, 2 , 2-diethylbutyl group, 1 , 2-dimethyl-l- 
et hylbuty 1 group , 1,3- dimethyl - 1 - ethylbutyl group , 2,2- 
dimethyl-1 -ethylbutyl group, 2 , 3 -dimethyl- 1 -ethylbutyl 

15 group, 3 , 3 -dimethyl- 1 -ethylbutyl group, 1 , 1 -dimethyl- 2- 
ethylbutyl group, 1 , 2-dimethyl- 2 -ethylbutyl group, 1,3- 
dimethyl- 2 -ethylbutyl group, 2 , 3 -dimethyl- 2 -ethylbutyl 
group, 3, 3 -dimethyl- 2 -ethylbutyl group, 1 , 1 -diethyl- 2- 
methylpropyl group, 1-methyloctyl group, 2-methyloctyl 

20 group, 3-methyloctyl group, 

4- methyloctyl group, 5-methyloctyl group, 6-methyloctyl 
group, 7-methyloctyl group, 1-ethy lheptyl group, 2- 
ethylheptyl group, 

3-ethylheptyl group, 4-ethylheptyl group, 5-ethylheptyl 
25 group, 1 , 1- dime thy lheptyl group, 1 , 2-dimethylheptyl group, 
1,3- dime thy lheptyl group , 1,4- dime thy lheptyl group , 1,5- 
dimethylheptyl group , 1,6- dime thy lheptyl group , 2,2- 
dimethylheptyl group, 2 , 3-dimethy lheptyl group, 2,4- 
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dimethylheptyl group, 2 , 5-dimethylheptyl group, 2,6- 
dimethylheptyl group, 3 , 3-dimethylheptyl group, 3,4- 
dimethylheptyl group, 3 , 5-dimethylheptyl group, 3,6- 
dimethylheptyl group, 4 , 4-dimethylheptyl group, 4,5- 
dimethylheptyl group, 4 , 6-dimethylheptyl group, 5,5- 
dimethylheptyl group, 5 , 6-dimethylheptyl group, 6,6- 
dimethylheptyl group; 

1-propylhexyl group, 2-propylhexyl group, 3-propylhexyl 
group, 1- ethyl -1-methylhexyl group, l-ethyl-2-methylhexyl 
group, l-ethyl-3-methylhexyl group, l-ethyl-4-methylhexyl 
group, l-ethyl-5-methylhexyl group, 2 -ethyl- 1-methylhexyl 
group, 2-ethyl-2-methylhexyl group, 2-ethyl-3-methylhexyl 
group, 2-ethyl-4-methylhexyl group, 2-ethyl-5-methylhexyl 
group, 3 -ethyl -1-methylhexyl group, 3-ethyl-2-methylhexyl 
group, 3-ethyl-3-methylhexyl group, 3-ethyl-4-methylhexyl 
group, 3-ethyl-5-methylhexyl group, 4 -ethyl -1-methylhexyl 
group, 4-ethyl-2-methylhexyl group, 4-ethyl-3-methylhexyl 
group, 4-ethyl-4-methylhexyl group, 4-ethyl-5-methylhexyl 
group , 1,1,2 - t r ime thylhexyl group , 1,1,3- t rimethylhexyl 
group , 1,1,4- tr ime thylhexyl group , 1,1,5- t rime thylhexyl 
group , 1,2,2 - t rimethylhexyl group , 1,2,3- tr ime thylhexyl 
group, 1,2,4-trimethylhexyl group, 1 , 2 , 5- trimethylhexyl 
group , 1,3,3 - trimethylhexyl group , 1,3,4- trimethylhexyl 
group, 1,3, 5 -trimethylhexyl group, 1 , 4 , 4- trimethylhexyl 
group, 1,4, 5 -trimethylhexyl group, 1 , 5 , 5- trimethylhexyl 
group , 2,2,3 - trimethylhexyl group , 2,2,4- trimethylhexyl 
group , 2,2,5- trimethylhexyl group , 2,3,3- trimethylhexyl 
group, 2, 3 ,4- trimethylhexyl group, 2 , 3 , 5 -trimethylhexyl 
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group , 2 , 4 , 4 - t rimethylhexyl group , 2,4,5- trime thylhexyl 
group , 2,5,5- trime thylhexyl group , 3, 3, A - 1 rimethylhexyl 
group, 3, 3, 5 -trime thylhexyl group, 3 , 4 , 4-trimethylhexyl 
group, 3, 4, 5 -trime thylhexyl group, 3 , 5 , 5-trimethylhexyl 
group, 4 ,4, 5-trimethylhexyl group, 4 , 5 , 5-trimethylhexyl 
group, 1 -methyl -nonyl group, 2- methyl -nonyl group, 3- 
methyl-nonyl group, 4 -methyl -nonyl group, 5 -methyl -nonyl 
group, 6 -methyl -nonyl group, 7 -methyl -nonyl group, 8- 
methyl-nonyl group, and 9 -methyl -nonyl group; straight - 
chained alkyl groups having 1-10 carbon atoms are 
preferred, among which methyl group, ethyl group, n-propyl 
group, i- propyl group, n- butyl group and n-pentyl group are 
particularly preferred. 

If Z is a straight -chained or branched alkenyl group 
having 2-10 carbon atoms that may optionally be 
substituted by a halogen atom, exemplary straight-chained 
or branched alkenyl groups having 2 - 10 carbon atoms 
include straight-chained alkenyl groups such as vinyl group, 
1-propenyl group, 2-propenyl group, 1-butenyl group, 2- 
butenyl group, 3-butenyl group, 1 , 3-butadienyl group, 2- 
pentenyl group, 3-pentenyl group, 2 , 4-pentadienyl group, 2- 
hexenyl group, 3-hexenyl group, 4-hexenyl group, 2,4- 
hexadienyl group, 2-heptenyl group, 3-heptenyl group, 4- 
heptenyl group, 5-heptenyl group, 2 , 4-heptadienyl group, 

2 . 5- heptadienyl group, 3 , 5-heptadienyl group, 2-octenyl 
group, 3-octenyl group, 4-octenyl group, 5-octenyl group, 
6-octenyl group, 2 , 4-octadienyl group, 2 , 5-octadienyl group, 

2.6- octadienyl group, 2 , 4 , 6-octatrienyl group, 2-nonenyl 
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group, 3-nonenyl group, 4-nonenyl group, 5-nonenyl group, 
6-nonenyl group, 7-nonenyl group, 2-decenyl group, 3- 
decenyl group, 4-decenyl group, 5-decenyl group, 6-decenyl 
group, 7-decenyl group, 8-decenyl group; 

as well as branched alkenyl groups such as 1-methylethenyl 
group, 2 -methyl- 1-propenyl group, 2-methyl-2-propenyl group, 

2 - methyl- 1-butenyl group, 3-methyl-2-butenyl group, 2- 
methyl-3-butenyl group, 2 , 3-dimethyl-l , 3-butad±enyl group, 

3- ethyl-2-propenyl group, 4-methyl-3-propenyl group, 3- 
methyl-2 , 4-propadienyl group, 3 , 4-diethyl-2-hexenyl group, 

4- methyl-3-hexenyl group, 2-methyl-4-hexenyl group, 3,5- 
dimethyl-2 , 4-hexadienyl group, 5-ethyl-3-methyl-2-heptenyl 
group, 5-methyl-3-heptenyl group, 4-n-propyl-4-heptenyl 
group, 3,6-dimethyl-5-heptenyl group, 5-ethyl-2,4- 
heptadlenyl group, 2 , 6 -dimethyl -2 , 5-heptad±enyl group, 4- 
ethyl-3 , 5-heptadienyl group, 4 , 6 -dimethyl- 2 -octenyl group, 

5- ethyl-3-octenyl group, 3 -ethyl- 4 -octenyl group, 3 -ethyl - 
5 -octenyl group, 3 , 4 -dimethyl -6 -octenyl group, 5 -ethyl -2,4- 
octadienyl group, 3-methyl-2 , 5-octadienyl group, 5-ethyl- 

2 , 6-octadienyl group, 4-methyl-2 , 4 , 6-octatrienyl group, 5- 
methyl-2-nonenyl group, 6 -methyl -3-nonenyl group, 7 -methyl - 
4-nonenyl group, 3-methyl-5-nonenyl group, 4-methyl-6- 
nonenyl group, 3-methyl-7-nonenyl group, etc. 

If Z is a straight -chained or branched alkynyl group 
having 2 - 10 carbon atoms that may optionally be 
substituted by a halogen atom, exemplary straight -chained 
or branched alkynyl groups having 2-10 carbon atoms 
include straight -chained alkynyl groups such as ethynyl 
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group, 1-propynyl group, 2-propynyl group, 1-butynyl group, 
2-butynyl group, 3-butynyl group, 1 , 3-butadiynyl group, 2- 
pentynyl group, 3 -pentynyl group, 2 , 4-pentadiynyl group, 2- 
hexynyl group, 3-hexynyl group, 4-hexynyl group, 2,4- 
5 hexadiynyl group, 2-heptynyl group, 3-heptynyl group, 4- 
heptynyl group, 5 -heptynyl group, 2 , 4-heptadiynyl group, 
2,5-heptadiynyl group, 3 , 5-heptadiynyl group, 2-octynyl 
group, 3-octynyl group, 4-octynyl group, 5-octynyl group, 
6-octynyl group, 2 , 4-octadiynyl group, 2 , 5-octadiynyl group, 
10 2,6-octadiynyl group, 2 , 4 , 6-octatriynyl group, 2-nonynyl 
group, 3-nonynyl group, 4-nonynyl group, 5-nonynyl group, 
6-nonynyl group, 7-nonynyl group, 2-decynyl group, 3- 
decynyl group, 4-decynyl group, 5-decynyl group, 6-decynyl 
group, 7-decynyl group, 8-decynyl group; 
15 as well as branched alkynyl groups such as 1 -methyl- 2- 
propynyl group, 3 -methyl -1-butynyl group, 2 -methyl- 3- 
butynyl group, 4 -methyl -2 -pentynyl group, 2 -methyl- 3- 
pentynyl group, 4-ethyl-2-hexynyl group, 5 -methyl -3-hexynyl 
group, 2 -methyl -4-hexynyl group, 5 -ethyl- 6 -methyl- 2- 
20 heptynyl group, 5 -methyl- 3-heptynyl group, 3-n-propyl-4- 
heptynyl group, 4 , 4-dimethyl -5 -heptynyl group, 6-methyl- 
2, 4-heptadiynyl group, 4-methyl- 2 , 5-heptadiynyl group, 2- 
me thy 1-3, 5-heptadiynyl group, 6 , 6-dimethyl- 2-octynyl group, 
6 -methyl- 3-octynyl group, 3 -ethyl- 4-octynyl group, 4- 
2 5 methyl -5-octynyl group, 4 , 8 -dimethyl- 6-octynyl group, 7- 

methyl- 2, 4-octadiynyl group, 4-methyl- 2 , 5-octadiynyl group, 
5 -ethyl -2 , 6-octadiynyl group, 5-methyl-2-nonynyl group, 6- 
methyl- 3-nonynyl group, 7-methyl-4-nonynyl group, 8 -methyl - 
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5-nonynyl group, 4-methyl-6-nonynyl group, 3 -methyl- 7- 
nonynyl group, etc. 

If Z is -0-R d , R d is a hydrogen atom or a protective 
group for a hydroxyl group, and a hydrogen atom is 
preferred. The protective group for a hydroxyl group may 
be exemplified by the same protective groups for a hydroxyl 
group that were already mentioned for R a , and preferred 
examples as well as particularly preferred examples are 
also the same as those mentioned for R a . 

Typically, preferred examples of Z are a straight - 
chained or branched alkyl group having 1-10 carbon atoms 
that may optionally be substituted by a halogen atom, a 
hydroxyl group, and a straight -chained or branched alkyl 
group having 1-10 carbon atoms that is substituted by any 
one group selected from the group consisting of a 
cycloalkyl group having 3-6 carbon atoms, a hydroxyl 
group, a heterocyclic group and an optionally substituted 
phenyl group; straight -chained or branched alkyl groups 
having 3-10 carbon atoms that are substituted by a 
halogen atom are preferred and among these, straight - 
chained or branched alkyl groups having 3-8 carbon atoms 
that are substituted by a fluorine atom are particularly 
preferred , with 4,4,5,5,5 -pentaf luoropentyl group being 
most preferred. Considering peroral absorption, Z is 
preferably -C00H. Further considering peroral absorption, 
Z may preferably be a hydrogen atom if Q is Q 17 where R7 is 
a hydrogen atom. 

If Q is Q 65 , Q 66 , Q 67 , Q 68 , Q 69 or Q 70 , Z is preferably a 
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hydrogen atom or an unsubstituted straight -chained or 
branched alkyl group having 1-3 carbon atoms and, among 
these, a hydrogen atom is particularly preferred. If Q is 
Q 71 , Q 72 , Q 73 , Q 74 , Q 75 or Q 76 , Z is preferably a hydrogen atom. 

Compounds represented by the general formula (I) in 
which Z is -0-R d (where R d has the same meaning as defined 
above) or -COOH are also useful as intermediates for 
compounds represented by the general formula (I) in which Z 
is neither -0-R d (where R d has the same meaning as defined 
above) nor -COOH. 

If Q is Q 3 , the nitrogen atom and R 8 in Q 3 may combine 
with Z to form a heterocyclic group, as exemplified by 
morpholino group, pyrrolidinyl group, piperidino group, etc. 

Referring further to the general formula (I), it is 
preferred that the dashed line in 4 ( 5 ) -position signifies a 
single bond in combination with the solid line and X 2 
signifies any one group selected from the group consisting 
of -(CH 2 ) p CO-NR 8 Z 1 (p represents an integer of at least 1, R 8 
represents a straight-chained or branched lower alkyl group 
having 1-6 carbon atoms, and Z 1 represents a hydrogen 
atom or a straight-chained or branched alkyl group having 1 
- 10 carbon atoms that may optionally be substituted by a 
halogen atom) , - ( CHJp-SO^Z 1 (p and Z 1 have the same 
meanings as defined above), - (CHJp-SO-Z 1 (p and Z 1 have the 
same meanings as defined above), -Ph-O- (CH 2 ) p -CO-NR 8 Z 1 (Ph 
represents a phenylene group and p, R 8 and Z 1 have the same 
meanings as defined above), and -Ph-O- (CH 2 ) p -H (p has the 
same meaning as defined above) , with p being more referably 
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an integer of 1 - 13; 

speaking of the group represented by -NI^Z 1 in -(CH 2 ) p -CO- 
NI^Z 1 , 

amino group and n-pentylamino group are preferred if p is 
5; 

if p is 6, dimethylamino group and diethylamino group are 
preferred; 

if p is 7, dimethylamino group, ethylamino group, n- 
butylamino group, i-propylamino group, cyclohexylamino 
group, N-n-butyl-N-methylamino group, diethylamino group, 
methylamino group, N-ethyl-N-methylamino group, N-methyl-N- 
n-propylamino group, N-methyl-N-i-propylamino group, N-t- 
butyl-N -methylamino group, n-propylamino group, n- 
hexylamino group, i-pentylamino group, i-butylamino group, 
2,2- dime thy lpropylamino group , 1 - e thylpropylamino group , 
di-n-hexylamino group, amino group and n-pentylamino group 
are preferred, with dimethylamino group, ethylamino group, 
i-propylamino group, N-n-butyl-N-methylamino group, 
diethylamino group, methylamino group, N-ethylN- methyl- 
amino group, N-methyl-N-n-propylamino group, N-methyl-N-i- 
propylamino group and n-propylamino group being more 
preferred, and with dimethylamino group, ethylamino group, 
N-n-butyl-N-methylamino group, diethylamino group, 
methylamino group, N- ethyl -N-methylamino group and N- 
methyl-N-i-propylamino group being particularly preferred; 
if p is 8, dimethylamino group, diethylamino group and N-n- 
butyl-N-methylamino group are preferred; 

if p is 9, amino group, n-pentylamino group, dimethylamino 
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group, diethylamino group, N-ethyl-N-methylamino group, N- 
n-butyl-N-methylamino group and N-methyl-N-n-propylamino 
group are preferred, with dimethylamino group, diethylamino 
group, N-n-butyl-N-methylamino group and N-methyl-N-n- 
propylamino group being more preferred, and dimethylamino 
group and N-methyl-N-n-propylamino being particularly 
preferred; 

if p is 10, dimethylamino group, diethylamino group , N- 
ethyl-N-methylamino group, N-n-butyl-N-methylamino group 
and N-methyl-N-n-propylamino group are preferred, with 
dimethylamino group being more preferred; 

if p is 11, dimethylamino group, diethylamino group, N-n- 
butyl-N-methylamino group, amino group and n-pentylamino 
group are preferred; 

if p is 13, amino group and n-pentylamino group are 
preferred; 

p in - (CHjp-SO^Z 1 is preferably an integer of 5 - 13; 

the group represented by -Z 1 in - (CHJp-SO^Z 1 is preferably 

4 , 4 , 5 , 5 , 5-pentaf luoropentyl group; 

p in - (CHJp-SO-Z 1 is preferably an integer of 7 - 13; 

the group represented by -Z 1 in - (CH 2 ) p -SO-Z l is preferably 

4,4,5,5, 5 -pent af luoropentyl group ; 

p in -Ph-0-(CH 2 ) p -CO-NR 8 Z 1 is preferably an integer of 1 - 7; 
the group represented by -NR^ 1 in -Ph-0- ( CHJp-CO-NR^ 1 is 
preferably amino group or n-pentylamino group; 
speaking further of that group, 
it is preferably amino group if p is 1; 
if p is 3, amino group and n-pentylamino group are 
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preferred; 



if p is ; 7, amino group and n-pentylamino group are 



preferred; 

p in -Ph-0-(CH 2 ) p -H is preferably 1. 

Referring further to the general formula (I), it is 
preferred that the dashed line in 4(5) position signifies a 
single bond or a double bond' in combination with the solid 
line and X 2 signifies any one group selected from the group 
consisting of -(CH 2 ) p -COOH (p is an integer of at least 1), 
-(CH 2 ) p -OH (p has the same meaning as defined above), -Ph-O- 
(CH 2 ) p -COOH (Ph represents a phenylene group and p has the 
same meaning as defined above), - (CH 2 ) p -CO-NR 8 Z 2 (p has the 
same meaning as defined above, R 8 represents a hydrogen 
atom or a straight -chained or branched lower alkyl group 
having 1-6 carbon atoms, Z 2 represents a straight -chained 
or branched alkyl group having 1 - 10 carbon atoms that is 
substituted by any one group selected from the group 
consisting of a cycloalkyl group, a hydroxyl group, a 
carboxyl group, a heterocyclic group and a phenyl group, or 
-NR 8 Z 2 may be such that N, R 8 and Z 2 combine together to form 
a hetero ring), - (CH 2 ) p -Ph-0- (CH 2 ) q -CO-NR 8 Z 3 (Ph, p and R 8 
have the same meanings as defined above, q represents an 
integer of at least 1, and Z 3 represents a hydrogen atom or 
a straight -chained or branched alkyl group having 1-10 
carbon atoms that may optionally be substituted by any one 
group selected from the group consisting, of a cycloalkyl 
group, a hydroxyl group, a carboxyl group, a heterocyclic 
group and a phenyl group, or -NR 8 Z 3 may be such that N, R s 
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and Z 3 combine together to form a hetero ring) and -(CH 2 ) p - 
eH(COOH)-(CH 2 ) 3 -CF 2 -CF 3 (p has the same meaning as defined 
above), with p being more preferably an integer of 1 - 13; 
p in -(CH 2 ) p -COOH is preferably an integer of 5 - 13; 
p in -(CH 2 ) p -OH is preferably an integer of 7 - 9; 
p in -Ph-0-(CH 2 ) p -COOH is preferably an integer of 1 - 7; 
p in -(CH 2 ) p -CO-NR 8 Z 3 is preferably an integer of 6 - 11; 
the group represented by -NR 8 Z 3 in - (CH 2 ) p -CO-NR 8 Z 3 is 
preferably exemplified by, cyclohexylmethylamino group, 
cyclopropylmethylamino group, 3-hydroxypropylamino group, 
t-butylbenzylamino group, 2 , 2-diphenylethylamino group, N- 
methyl-N-benzylamino group, phenylamino group, benzylamino 
group, 2-phenylethylamino group, piper idino group, 
pyrrolidinyl group and morpholino group, with N-methyl-N- 
benzylamino group, benzylamino group, 2-phenylethylamino 
group, piperidino group, pyrrolidinyl group and morpholino 
group being more preferred, and piperidino group, 
pyrrolidinyl group and morpholino group being particularly 
preferred; 

p in -(CH 2 ) p -.Ph-0-(CH 2 ) q -CO-NR 8 Z 3 is preferably 3; 

q in -(CH 2 ) p -Ph-0-(CH 2 ) q -CO-NR 8 Z 3 is preferably 3 or 4 ; 

the group represented by -NR 8 Z 3 in - (CH 2 ) p -Ph-0- (CH 2 ) q -CO- 

NR 8 Z 3 is preferably exemplified by methylamino group, 

dimethylamino group and pyrrolidinyl group; 

p in -(CH 2 ) p -CH(COOH)-(CH 2 ) 3 -CF 2 -CF 3 is preferably 8; 

p in -(CH 2 ) p -Ph-0-(CH 2 ) q -COOH is preferably 3; 

q in -(CH 2 ) p -Ph-0-(CH 2 ) q -COOH is preferably 3 or 4 . 

Referring further to the general formula (I), it is 
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preferred that the dashed line in 4(5) position signifies a 
single bond or a double bond in combination with the solid 
line and X 1 signifies any one group selected from the group 
consisting of -(CH 2 ) p -COOH (p is an integer of at least 1), 
5 -(CH 2 ) p -CH(COOH)-(CH 2 ) 3 -CF 2 -CF 3 (p has the same meaning as 
defined above), - (CH 2 ) p -CH(COOMe) - (CH 2 ) 3 -CF 2 -CF 3 (p has the 
same meaning as defined above), -O- (CH 2 ) p -COOH (p has the 
same meaning as defined above), -O- (CH 2 ) p -CH(COOH) - (CH 2 ) 3 - 
CF 2 -CF 3 (p has the same meaning as defined above), -(CH 2 ) p -S- 

10 (CH 2 ) 3 -CF 2 -CF 3 (p has the same meaning as defined above), - 
(CH 2 ) p -SO- (CH 2 ) 3 -CF 2 -CF 3 (p has the same meaning as defined 
above), -0- (CH 2 ) p -SO- (CH 2 ) 3 -CF 2 -CF 3 (p has the same meaning 
as defined above), -O- (CH 2 ) p -S0 2 - (CH 2 ) 3 -CF 2 -CF 3 (p has the 
same meaning as defined above), -Ph-0-CH 3 (Ph represents a 

15 phenylene group), -Ph-0- (CH 2 ) p -COOH (Ph and p have the same 
meanings as defined above), - (CH 2 ) p -CO-NR 8 Z 3 (p has the same 
meaning as defined above, R 8 represents a hydrogen atom or 
a straight -chained or branched lower alkyl group having 1 - 
6 carbon atoms, Z 3 represents a hydrogen atom or a 

20 straight -chained or branched alkyl group having 1-10 

carbon atoms that may optionally be substituted by any one 
group selected from the group consisting of a cycloalkyl 
group, a hydroxyl group, a carboxyl group, a heterocyclic 
group and a phenyl group, or -NR 8 Z 3 may be such that N, R 8 

25 and Z 3 combine together to form a hetero ring), -Ph-O- 
(CH 2 ) p -CO-NR 8 Z 3 (Ph, p, R 8 , Z 3 and -NR 8 Z 3 have the same 
meanings as defined above) and -O- (CH 2 ) p -CO-NR 8 Z 3 (p, R 8 , Z 3 
and -NR 8 Z 3 have the same meanings as defined above) , with p 



being more preferably an integer of 3 - 13; 

p in -(CH 2 ) p -COOH is preferably an Integer of 7 - 11; 

p in -(CH 2 ) p -CH(COOH)-(CH 2 ) 3 -CF 2 -CF 3 is preferably 8; 

p in -(CH 2 ) p -CH(COOMe)-(CH 2 ) 3 -CF 2 -CF 3 is preferably 8; 

p in -0-(CH 2 ) p -COOH is preferably an integer of 5 - 13; 

p in -0-(CH 2 ) p -CH(COOH)-(CH 2 ) 3 -CF 2 -CF 3 is preferably 8; 

p in -(CH 2 ) p -S-(CH 2 ) 3 -CF 2 -CF 3 is preferably 10; 

p in -(CH 2 ) p -SO-(CH 2 ) 3 -CF 2 -CF 3 is preferably 10; 

p in -0-(CH 2 ) p -SO-(CH 2 ) 3 -CF 2 -CF 3 is preferably an integer of 

5-13; 

p in -0-(CH 2 ) p -S0 2 -(CH 2 ) 3 -CF 2 -CF 3 is preferably an integer of 
7-13; 

p in -Ph-O- (CH 2 ) p -COOH is preferably an integer of 3 - 7; 
p in -(CH 2 ) p -CO-NR 8 Z 3 is preferably an integer of 7 - 11; 
the group represented by -NR 8 Z 3 in - (CH 2 ) p -CO-NR 8 Z 3 is 
preferably exemplified by, amino group, n-pentylamino group, 
dimethylamino group, methylamino group, N-ethyl-N- 
methylamino group, N-methyl-N-n-propylamino group, 
diethylamino group, benzylamino group, N-n-butyl-N- 
methylamino group, 2-hydroxyethylamino group, morpholino 
group and piperidino group; 
p in -Ph-0-(CH 2 ) p -CO-NR 8 Z 3 is preferably 7; 

the group represented by -NR 8 Z 3 in -Ph-O- (CH 2 ) p -CO-NR 8 Z 3 is 
preferably exemplified by amino group and n-pentylamino 
group ; 

p in -0-(CH 2 ) p -CO-NR 8 Z 3 is preferably an integer of 5 - 13; 
the group represented by -NR 8 Z 3 in -O- (CH 2 ) p -CO-NR 8 Z 3 is 
preferably exemplified by amino group and n-pentylamino 
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group . 

Specifically, preferred examples of X 1 and X 2 are a 
hydrogen atom, 10- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf inyl)decyl group, ll-(4,4,5,5,5- 
pentaf luoropentylsulf inyl)undecyl group, 12-(4,4,5,5,5- 
pentaf luoropentylsulf inyl ) dodecyl group , 10 -(4, 4, 5, 5, 5- 
pen t af luoropentylsulf onyl ) decyl group , ll-(4,4,5,5,5- 
pent af luoropentylsulf onyl ) undecyl group , 12-(4,4,5,5,5- 
pentaf luoropentylsulf onyl) dodecyl group, 10-{N-(4,4,5,5,5- 
pentaf luoropentyl ) aminocarbonyl} decyl group , 11 - {N- 
(4,4,5,5 , 5 -pentaf luoropentyl) aminocarbonyl }undecyl group, 
9-{N- (5,5,6,6, 6-pentaf luorohexanoyl ) amino }nonyl group, 10- 
£N- ( 5 , 5 , 6 , 6 , 6-pentaf luorohexanoyl) amino} decyl group , 9 - 
(4,4,5, 5 , 5-pentaf luoropentylsulf inyl )nonyloxy group, 10- 
(4,4,5,5, 5 -pent af luoropentylsulf inyl ) decyloxy group , 11- 
(4,4,5,5, 5 -pent af luoropentylsulf inyl ) undecyl oxy group , 9 - 
(4,4,5,5 , 5-pentaf luoropentylsulf onyl) nonyloxy group, 10- 
(4,4,5,5, 5 -pentaf luoropentylsulf onyl ) decyloxy group , 11- 
(4,4,5,5,5 -pentaf luoropentylsulf onyl ) undecyloxy group ; 
9-{N-(4,4,5,5, 5 -pentaf luoropentyl ) aminocarbonyl } nonyloxy 
group, 10-{N-(4,4,5,5,5- 

pentaf luoropentyl ) aminocarbonyl }decloxy group , 8 - {N- 
(5,5,6,6, 6 -pentaf luorohexanoyl ) amino }octyloxy group , 9 - {N- 
(5,5,6,6, 6 -pentaf luorohexanoyl ) amino }nonyloxy group , 4 - { 8 - 
(4,4,5,5, 5-pentaf luoropentylsulf inyl ) octyloxy }phenyl group , 
4-{9-(4,4,5,5,5 -pentaf luoropentylsulf inyl ) nonyloxy >phenyl 
group , 4-{8-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) octyloxy }phenyl group , 4 - { 9 - 
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( 4 f 4 , 5 , 5 , 5 -pentaf luoropentylsulf onyl ) nonyloxy }phenyl group , 
4-[8-{N-(4,4,5,5,5- 

pentaf luoropentyl) aminocarbonyl}octyloxy ] phenyl group, 4- 
[9-{N-(4, 4,5,5,5- 
5 pentaf luoropentyl )aminocarbonyl}nonyloxy ] phenyl group, 4- 
[ 7-{N- (5,5,6,6, 6 -pentaf luorohexanoyl ) amino}heptyloxy] phenyl 
group, 4-[8-{N-(5,5,6,6,6- 

pentaf luorohexanoyl) amino }octyloxy] phenyl group, 6-[4-{N- 
(4,4,5,5, 5 -pent af luoropentyl ) aminocarbonyl }phenyl ] hexyl 

10 group, 5-[4-{N-(4,4,5,5,5- 

pent af luoropentyl ) aminocarbonyl }phenyl ] pentyloxy group , 
tridecyloxy group, ll-carboxy-15 , 15 , 16 , 16 , 16- 
pent af luorohexadecyl ) group , 4 - { { 2 -hydroxy- 3-(4,4,5,5,5- 
pen t af luoropentylsulf inyle thyloxy ) propyl } oxy ) phenyl group , 

15 4 -hydroxy- 9 - ( 4 , 4 , 5 , 5 , 5 -pentaf luoropentylsulf inyl ) nonyl 

group , 10-carboxy- 14 ,14,15,15, 15 -pentaf luoropentadecyloxy 
group, 9-carboxy-13 , 13 , 14 , 14 , 14 -pentaf luorotetradecyloxy 
group, 6-carboxy-10, 10, 11,11, 11 -pentaf luoroundecyl group, 
10-carboxy- 14 , 14 , 15 , 15 , 15-pentaf luoropentadecyl group , 14- 

20 carboxy-18 ,18,19,19, 19 -pentaf luorononadecyl group, 9- 
carboxynonyloxy group, 6-carboxyhexyl group, 10- 
carboxydecyl group, 14-carboxytetradecyl group, 3-{4-(4- 
carboxybutyl ) phenyl } propyl group , 3 - { 4 - ( 4 - carboxy- 
8,8,9,9 , 9 -pentaf luorononyl) phenyl }propyl group , 5- 

25 (4, 4,5, 5, 5 -pentaf luoropentylsulf inyl )pentyl group, 9- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl) nonyl group, 13- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) tridecyl group , 4 - 
hydroxy- 10 - (4,4,5,5, 5 -pentaf luoropentylsulf inyl ) decyl group , 
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4- hydroxy-15 , 15 , 16 , 16 , 16-pentaf luorohexadedecyl group, 9- 
{N- ( 4 , 4 , 5 , 5 , 5 -pentaf luoropentyl ) aminocarbonyl}nonyl group , 
and 8-{N-(5,5,6,6, 6 -pentaf luorohexanoyl ) amino }octyl group ; 

5- carboxypentyl group, 7-carboxyheptyl group, 9- 
5 carboxynonyl group, 11-carboxyundecyl group, 13- 

carboxytridecyl group, 9-carboxy-13 , 13 , 14 , 14 , 14- 
pentaf luorotetradecyl group, 9-methoxycarbonyl- 
13 , 13 , 14 , 14 , 14-pentaf luorotetradecyl group, 5- 
carboxypentyloxy group, 7-carboxyheptyloxy group, 10- 

10 carboxydecyloxy group, 11-carboxyundecyloxy group, 13- 

carboxytridecyloxy group, 23-carboxytricosanyloxy group, 7- 
( N, N - dime thylaminocar bony 1) hep tyl group, 7-(N- 
ethylaminocarbonyl)heptyl group, 7-{N- 
( cyclopropylmethyl ) aminocarbonyl}heptyl group , 7 - {N- 

15 (cyclohexylmethyl)aminocarbonyl}heptyl group, 7-(N- 
buty laminocarbonyl ) heptyl group , 7 - ( N - 
isopropylaminocarbonyl)heptyl group, 7-(N-t- 
buty laminocarbonyl ) hep tyl group > 7 - ( N - 
cyclohexylaminocar bonyl ) hep tyl group , 7 - { N - ( 3 - 

20 hydroxypropyl)aminocarbonyl}heptyl group, 7 - (N-methyl-N- 
butylaminocarbonyl)heptyl group, 7-(N,N- 
diethylaminocarbonyl)heptyl group, 7- 
(piperidinocarbonyl)heptyl group, 7-{N-(4-t- 
butylbenzyl)aminocarbonyl}heptyl group, 7-{N-(2,2- 

25 diphenylethyl)aminocarbonyl}heptyl group, 7-{N-(2- 
furylmethyl)aminocarbonyl}heptyl group, 7-(N- 
methylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
ethylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
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propylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
isopropylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
benzylaminocarbonyl ) heptyl group , 7 - ( 1 - 
pyrrolidinylcarbonyl)heptyl group, 7- 
5 (morphollnocarbonyl) heptyl group, 7- (N-methyl-N- t- 
butylaminocarbonyl) heptyl group, 7-(N- 
cyclopropylaminocarbonyl) heptyl group, 6-(N,N- 
dimethylaminocarbonyl ) hexyl group , 6 - ( N , N- 
diethylaminocarbonyl ) hexyl group , 6 - 

10 (piperidinocarbonyl) hexyl group, 8-(N,N- 

dlmethylaminocarbonyl ) octyl group , 8 - ( N , N- 
dlethylaminocarbonyl ) octyl group, 8- (N-methyl-N- 
butylamlnocarbonyl) octyl group, 8-(N- 
benzylaminocarbonyl) octyl group, 8-{N-(2~ 

15 hydroxyethyl)aminocarbonyl} octyl group, 8- 
( piperidinocarbonyl) octyl group, 9-(N,N- 
dimethylaminocarbonyl) nonyl group, 9-(N,N- 
diethylaminocarbonyl ) nonyl group , 9 - ( 1 - 
pyrrolidinylcarbonyl)nonyl group, 9- (N-methyl-N- 

20 ethylaminocarbonyl) nonyl group, 9- (N-methyl-N- 
butylaminocarbonyl ) nonyl group , 9 - ( N- 
benzylaminocarbonyl) nonyl group, 9- 
( piperidinocarbonyl) nonyl group, 9-{N-(2- 
hydroxyethyl)aminocarbonyl} nonyl group, 9- (N-methyl-N- 



2 5 propylaminocarbonyl) nonyl group, 9- 



( morphollnocarbonyl) nonyl group, 10-(N,N- 



dimethylaminocarbonyl)decyl group, 10-(N,N- 



diethylaminocarbonyl ) decyl group, 10- (N-methyl-N- 
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ethylaminocarbonyl ) decyl group , 10 - ( N-methyl-N- 
propylaminocarbonyl ) decyl group, 10- (N-methyl-N- 
butylaminocarbonyl ) decyl group , 10 - 
(morpholinocarbonyl) decyl group, 11- (N, N- 
dimethylaminocarbonyl) undecyl group, 11-(N,N- 
diethylaminocarbonyl ) undecy 1 group , 11- 
( piperidinocarbonyl ) undecyl group , 1 1 - ( N- 
benzylaminocarbonyl)undecyl group, 11- (N-methyl-N- 
butylaminocarbonyl) undecyl group, 11 -{N- (2- 
hydroxyethyl ) aminocarbonyl }undecyl group , 7 - {N- ( 2 - 
hydroxyethyl) aminocarbonyl }heptyl group, 7-(N- 
propylaminocarbonyl)heptyl group, 7-(N- 
hexylaminocarbonyl ) heptyl group , 7 - ( N- 
isopentylaminocarbonyl)heptyl group, 7-(N- 
isobutylaminocarbonyl ) heptyl group , 7 - ( N- 
neopentylaminocarbonyl) heptyl group, 7-{N-(3- 
pentyl) aminocarbonyl }heptyl group, 7-(N,N- 
dihexylaminocarbonyl) heptyl group, 7-(N- 
phenylaminocarbonyl ) heptyl group , 7 - ( N- 
benzylaminocarbonyl ) heptyl group , 7 - { N- ( 2 - 
phenylethyl) aminocarbonyl }heptyl group, 5- 
( aminocarbonyl ) pentyl group , 5 - ( N- 

pentylaminocarbonyl ) pentyl group , 7 - ( aminocarbonyl ) heptyl 
group, 7- (N-pentylaminbcarbonyl) heptyl group, 9- 
( aminocarbonyl ) nonyl group , 9 - ( N- pen tylaminocarbonyl ) nonyl 
group, 11- (aminocarbonyl) undecyl group, 11-(N- 
pentylaminocarbonyl) undecyl group, 13- 
( aminocarbonyl Jtridecyl group, 13- (N- 
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pentylaminocarbonyl ) tridecyl group, 8- (N-methyl-N- 
ethylaminocarbonyl) octyl group, 8- (N-methyl-N- 
propylaminocarbonyl ) octyl group , 8 - 
(morpholinocarbonyl) octyl group, 8-(N- 
methylaminocarbonyl ) octyl group , 10-(4,4,5,5,5- 
pentaf luoropentylsulf anyl)decyl group, 7-hydroxyheptyl 
group, 8-hydroxyoctyl group, 9-hydroxynonyl group, 7- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) hep tyl group , 7 - 
( 4 , 4 , 5 , 5, 5-pentaf luoropentylsulf onyl)heptyl group, 9- 
(4,4,5,5,5 -pentaf luoropentylsulf onyl ) nonyl group , 13 - 
(4,4,5,5 , 5-pentaf luoropentylsulf onyl) tridecyl group; 

4 - ( carboxymethoxy) phenyl group , 4 - ( 3 -car boxypropoxy) phenyl 
group, 4- ( 7 -carboxyheptyloxy) phenyl group, 4- 

( carbamoylme thoxy ) phenyl group , 4 - ( 3 - 
carbamoylpropoxy ) phenyl group , 4 - ( 7 - 
carbamoylheptyloxy ) phenyl group , 4 - ( 3 -N- 
pentylcarbamoylpropoxy) phenyl group, 4-(7-N- 
pentylcarbamoylheptyloxy ) phenyl group , 4 -methoxyphenyl 
group ; 

5 - ( 4 , 4 , 5 , 5 , 5 -pentaf luoropentylsulf inyl ) pentyloxy group , 7 - 
(4,4,5,5, 5 -pent af luoropentylsulf inyl ) heptyloxy group , 13- 
(4,4,5,5,5 -pentaf luoropentylsulf inyl ) tridecyloxy group ; 

7- ( 4 , 4 , 5 , 5 , 5-pentaf luoropentylsulf onyl) heptyloxy group, 13- 
(4,4,5,5, 5 -pentaf luoropentylsulf onyl ) tridecyloxy group ; 
4-{ 5- ( 4 , 4 , 5 , 5 , 5-pentaf luoropentylsulf inyl) pentyloxy }phenyl 
group , 4-{7-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) heptyloxy }phenyl group , 4 - { 5 - 
(4,4,5,5,5 -pentaf luoropentylsulf onyl ) pentyloxy } phenyl group , 
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4- {7-(4,4,5,5, 5 -pent af luoropentylsulf onyl ) heptyloxy } phenyl 
group ; 

3- {3- ( 3 -carboxypropoxy) phenyl} propyl group, 3- {3- (4- 
carboxybutoxy) phenyl} propyl group, 3-[3-{3-n- 
methylaminocarbonyl ) propoxy }phenyl ] propyl group , 3 - [ 3 - { 3 - 
N , N-dimethylaminocarbonyl ) propoxy }phenyl ] propyl group , 3 - 
[ 3 - { 3 - ( 1 -pyrrolidinylcarbonyl ) propoxy }phenyl ] propyl group , 
3 - [ 3 - { 4 -N-methylaminocarbonyl ) butoxy }phenyl ] propyl group , 
3-[3-{4-(N , N-dimethylaminocarbonyl ) butoxy }phenyl }propyl 
group , 3 - [ 3 - { 4 - ( 1 -pyrrolidinylcarbonyl ) but oxy }phenyl ] propyl 
group; 

5- (aminocarbonyl )pentyloxy group, 5-(N- 
pentylaminocarbonyl)pentyloxy group, 7- 
( aminocarbonyl ) heptyloxy group, 7-(N- 
pentylaminocarbonyl) heptyloxy group, 9- 
( aminocarbonyl ) nonyloxy group , 9 - ( N- 
pentylaminocarbonyl)nonyloxy group, 11- 
( aminocarbonyl ) undecyloxy group, 11-(N- 
pentylaminocarbonyl)undecyloxy group, 13- 

( aminocarbonyl ) tridecyloxy group, and 13- (N- 
pentylaminocarbonyl) tridecyloxy group. More preferred are 
10- (4 , 4 , 5 ,5 , 5 -pentaf luoropentylsulf inyl)decyl group, 11- 
(4,4,5,5, 5 -pent af luoropentylsulf inyl ) undecyl group , 11- 
(4,4,5,5 , 5 -pentaf luoropentylsulf onyl ) undecyl group , 9 - 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl) nonyloxy group, 11- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) undecyloxy group , 9 - 
(4,4,5,5, 5 -pentaf luoropentylsulf onyl ) nonyloxy group , 11- 
(4,4,5,5 , 5 -pentaf luoropentylsulf onyl) undecyloxy group, 9- 
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carboxy-13 ,13,14,14, 14-pentaf luorotetradecyloxy group, 9- 
carboxynonyloxy group , 5-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) pentyl group , 9-(4,4,5,5,5- 
pentaf luoropentylsulf inyl ) nonyl group ; 
5-carboxypentyl group, 7-carboxyheptyl group, 9- 
carboxynonyl group, 11 -carboxyundecyl group, 13- 
carboxytridecyl group, 9 -carboxy- 13 , 13 , 14 , 14 , 14- 
pentaf luorotetradecyl group, 9-methoxycarbonyl- 
13, 13, 14, 14, 14-pentaf luorotetradecyl group, 5- 
carboxypentyloxy group, 7-carboxyheptyloxy group, 10- 
carboxydecyloxy group, 11-carboxyundecyloxy group, 13- 
carboxytridecyloxy group, 23-carboxytricosanyloxy group, 
( N , N- dimethylaminocarbonyl ) heptyl group , 7 - ( N- 
ethylaminocarbonyl)heptyl group, 7-{N- 
( cyclopropylmethyl ) aminocarbonyl }heptyl group , 7 - { N- 
( cyclohexylmethyl ) aminocarbonyl }heptyl group , 7 - ( N- 
butylaminocarbonyl) heptyl group, 7-(N- 
isopropylaminocarbonyl) heptyl group, 7-(N-t- 
butylaminocarbonyl) heptyl group, 7- (N- 
cyclohexy laminocarbonyl ) heptyl group , 7 - { N - ( 3 - 
hydroxypropy 1 ) aminocarbonyl }heptyl group, 7- (N-methyl-N- 
butylaminocarbonyl) heptyl group, 7-(N,N- 
diethylaminocarbonyl) heptyl group, 7- 
( piper idinocarbonyl) heptyl group, 7-{N-(4-t- 
butylbenzyl) aminocarbonyl }heptyl group, 7-{N-(2,2- 
diphenylethyl ) aminocarbonyl }hep tyl group , 7 - { N - ( 2 - 
furylmethyl) aminocarbonyl }heptyl group, 7-(N- 
methylaminocarbonyl) heptyl group, 7 - (N-methyl-N- 
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ethylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
propylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
isopropylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
benzylaminocarbonyl)heptyl group, 7-(l- 
pyrrolidinylcarbonyl)heptyl group, 7- 
(morpholinocarbonyl)heptyl group, 7- (N-methyl-N- t- 
butylaminocarbonyl)heptyl group, 7-(N- 
cyclopropylaminocarbonyl ) heptyl group, 6-(N,N- 
dimethylaminocarbonyl)hexyl group, 6-(N,N- 
diethylaminocarbonyl)hexyl group, 6- 
(plperidinocarbonyl)hexyl group, 8-(N,N- 
dimethylaminocarbonyl ) octyl group , 8 - ( N , N- 
diethylaminocarbonyl)octyl group, 8- (N-methyl-N- 
butylaminocarbonyl) octyl group, 8-(N- 
benzylaminocarbonyl) octyl group, 8-{N-(2- 
hydroxyethyl)aminocarbonyl} octyl group, 8- 
(piperidinocarbonyl) octyl group, 9-(N,N- 
dimethylaminocarbonyl)nonyl group, 9-(N,N- 
die thylaminocarbonyl ) nonyl group , 9 - ( 1 - 
pyrrolidinylcarbonyl ) nonyl group, 9- (N-methyl-N- 
ethylaminocarbonyl) nonyl group, 9- (N-methyl-N- 
butylamlnocarbonyl ) nonyl group, 9-(N- 
benzylaminocarbonyl) nonyl group, 9- 
( piper idinocarbonyl) nonyl group, 9-{N-(2- 
hydroxyethyl)aminocarbonyl} nonyl group, 9- (N-methyl-N- 
propylaminocarbonyl ) nonyl group , 9 - 
(morpholinocarbonyl) nonyl group, 10- (N,N- 
dimethylaminocarbonyl ) decyl group , 1 0 - ( N , N- 
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diethylaminocarbonyl) decyl group, 10- (N-methyl-N- 

ethylaminocarbonyl)decyl group, 10- (N-methyl-N- 

propylaminocarbonyl ) decyl group, 10- (N-methyl-N- 

butylaminocarbonyl)decyl group, 10- 
5 (morpholinocarbohyl) decyl group, 11-(N,N- 

dimethylaminocarbonyl ) undecyl group , 1 1 - ( N , N- 

diethylaminocarbonyl)undecyl group, 11- 

(piperidinocarbonyl) undecyl group, 11- (N- 

benzylaminocarbonyl) undecyl group, 11- (N-methyl-N- 
10 butylaminocarbonyl ) undecyl group, ll-{N-(2- 

hydroxyethyl) aminocarbonyl) undecyl group r 7-{N-(2- 

hydroxyethyl ) aminocarbonyl }heptyl group , 7 - ( N- 

pr opy lamlnocarbony 1 ) hept y 1 group , 7 - ( N - 

hexylaminocarbonyl ) heptyl group , 7 - ( N- 
15 isopentylaminocarbonyl) heptyl group, 7-(N- 

isobutylaminocarbonyl ) heptyl group , 7 - ( N- 

neopentylaminocarbonyl) heptyl group, 7-{N-(3- 

pentyl) aminocarbonyl }heptyl group, 7-(N,N- 

dihexylaminocarbony 1 ) heptyl group , 7 - ( N - 
20 phenylaminocarbonyl) heptyl group, 7-(N- 

benzylaminocarbonyl) heptyl group, 7-{N-(2- 

phenylethyl ) aminocarbonyl }heptyl group , 5 - 

( aminocarbonyl )pentyl group, 5-(N- 

pentylaminocarbonyl ) pentyl group, 7- (aminocarbonyl) heptyl 
25 group, 7- (N-pentylaminocarbonyl) heptyl group, 9- 

( aminocarbonyl ) nonyl group , 9 - (N-pentylaminocarbonyl ) nonyl 
group, 11- (aminocarbonyl) undecyl group, 11 -(N- 
pentylaminocarbonyl ) undecyl group, 13- 
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(aminocarbonyl) tridecyl group, 13- (N- 
pentylaminocarbonyl) tridecyl group, 8- (N-methyl-N- 
ethylaminocarbonyl)octyl group, 8- (N-methyl-N- 
propylaminocarbonyl)octyl group, 8- 
(morpholinocarbonyl)octyl group, 8-(N- 
methylaminocarbonyl)octyl group, 10-(4,4,5,5,5- 
pentaf luoropentylsulf anyl ) decyl group , 7 -hydroxyheptyl 
group, 8-hydroxyoctyl group, 9-hydroxynonyl group, 7- 
(4,4,5,5, 5 -pentaf luoropentylsulf xnyl ) heptyl group , 7 - 
(4, 4, 5, 5, 5 -pentaf luoropentylsulf onyl)heptyl group, 9- 
(4, 4, 5, 5, 5 -pentaf luoropentylsulf onyl)nonyl group, 13- 
(4,4,5,5, 5 -pentaf luoropentylsulf onyl ) tridecyl group ; 

4- (carboxymetboxy) phenyl group, 4- ( 3 -carboxypropoxy) phenyl 
group, 4-(7-carboxyheptyloxy)phenyl group, 4- 

( carbamoylmethoxy ) phenyl group , 4 - ( 3 - 
carbamoylpropoxy ) phenyl group , 4 - ( 7 - 
carbamoylheptyloxy) phenyl group, 4-(3-N- 
pentylcarbamoylpropoxy) phenyl group, 4-(7-N- 
pentylcarbamoylheptyloxy ) phenyl group , 4 -methoxyphenyl 
group; 

5 - ( 4 , 4 , 5 , 5 , 5 -pentaf luoropentylsulf inyl ) pentyloxy group , 7 - 
(4,4,5,5 , 5 -pentaf luoropentylsulf inyl) hep tyloxy group, 13- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) tridecyloxy group ; 

7 - ( 4 , 4 , 5 , 5 , 5 -pentaf luoropentylsulf onyl ) heptyloxy group , 13- 
(4,4,5,5, 5 -pentaf luoropentylsulf onyl) tridecyloxy group; 
4-{5-(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) pentyloxy }phenyl 
group, 4-{7-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) heptyloxy } phenyl group , 4 - { 5 - 
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(4,4,5/5 , 5-pentaf luoropentylsulf onyl)pentyloxy}phenyl group, 

4 - { 7 - ( 4 , 4,5,5, 5 -pentaf luoropentylsulf onyl ) heptyloxy group ; 

3 - { 3 - ( 3 - carboxypropoxy ) phenyl } propyl group , 3 - { 3 - ( 4 - 

carboxybutoxy) phenyl }propyl group, 3-[3-£3-N- 
5 methylamlnocarbonyl)propoxy}phenyl] propyl group, 3-[3-{3- 

N,N-dimethylaminocarbonyl)propoxy}phenyl] propyl group, 3- 

[ 3 - { 3 - ( 1 -pyrrolidinylcarbonyl ) propoxy }phenyl ] propyl group , 

3-[3-{4- (N-methylaminocarbonyl)butoxy}phenyl] propyl group, 

3-[3-{4-(N, N- dime thy laminocarbonyl ) butoxy } phenyl } propyl 
10 group, and 3-[3-{4-(l- 

pyrrolidinylcarbonyl ) butoxy }phenyl ] propyl group ; 

as well as 5- ( aminocarbonyl )pentyloxy group, 5-(N- 

pentylaminocarbonyl)pentyloxy group, 7- 

( aminocarbonyl ) heptyloxy group , 7 - ( N- 
15 pentylaminocarbonyl ) heptyloxy group, 9- 

( aminocarbonyl ) nonyloxy group, 9-(N- 

pentylaminocarbonyl ) nonyloxy group , 11- 

( aminocarbonyl ) undecy loxy group , 1 1 - ( N - 

pentylaminocarbonyl ) undecyloxy group , 13- 
20 (aminocarbonyl) tridecyloxy group, and 13-(N- 

pentylaminocarbonyl) tridecyloxy group. 

Particularly preferred are 7-(N,N- 

dimethylaminocarbonyl ) heptyl group , 7 - ( N- 

ethylaminocarbonyl)heptyl group, 7-(N- 
25 isopropylaminocarbonyl) heptyl group, 7- (N-methyl-N- 

butylaminocarbonyl) heptyl group, 7-(N,N- 

diethyleuninocarbonyl) heptyl group, 7- 

( piper idinocarbony 1 ) heptyl group , 7 - { N - ( 2 - 
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furylmethyl)aminocarbonyl}heptyl group, 7-(N- 
methylaminocarbonyl) heptyl group, 7- (N-methyl-N- 
ethylaminocarbonyl) heptyl group, 7- (N-methyl-N- 
propylaminocarbonyl)heptyl group, 7- (N-methyl-N- 
isopropylaminocarbonyl) heptyl group, 7- (N-methyl-N- 
benzylaminocarbonyl ) heptyl group , 7 - ( 1 - 
pyrrolidinylcarbonyl) heptyl group, 7- 
(morpholinocarbonyl) heptyl group, 9-(N,N- 
dimethylaminocarbonyl)nonyl group, 9-(N,N- 
diethylaminocarbonyl ) nonyl group, 9- (N-methyl-N- 
butylaminocarbonyl)nonyl group, 9- (N-methyl-N- 
propylaminocarbonyl ) nonyl group , 9 - 
(morpholinocarbonyl) nonyl group, 10-(N,N- 
dime thy laminocarbony 1 ) decy 1 group , 7 - { N - ( 2 - 
hydroxyethyl ) aminocarbonyl }heptyl group , 7 - ( N- 
propylaminocarbonyl) heptyl group, 7-(N- 
benzylaminocarbonyl) heptyl group, 7-{N-(2- 
phenylethyl) aminocarbonyl }heptyl group, 3- [3-{3-N- 
methylaminocarbonyl ) propoxy }phenyl ] propyl group , 3 - [ 3 - { 3 - 
( N , N- dime thy laminocarbony 1 ) propoxy } phenyl ] propyl group , and 
3 - [ 3 - { 4 - ( 1 -pyrrolidinylcarbonyl ) butoxy } phenyl ] propyl group . 
It should however be noted that X 1 and X 2 are not a hydrogen 
atom at the same time. Particularly preferred cases are 
such that X 1 is a hydrogen atom and X 2 is any one of the 
groups listed above except a hydrogen atom, as well as 
where X 1 is any one of the groups listed above except a 
hydrogen atom and X 2 is a hydrogen atom. 

Preferred examples of the compound represented by the 
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general formula (I) are listed below: 
170-hydroxy- lip- { 10- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf inyl )decyl}-5a-androstan-3-one; 
17P-hydroxy- lip- { 9 - ( 4 , 4 , 5 , 5 , 5- 

5 pentaf luoropentylsulf inyl )nonyloxy } - 5a- andros tan- 3 -one ; 
1 7P - hydroxy -llp-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf inyl )undecyloxy}-5a-androstan-3-one; 
17p-hydroxy- lip- { 9-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) nonyloxy } - 5a-androstan- 3 -one ; 
10 17p-hydroxy-llp-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf onyl) undecyloxy}- 5a-androstan- 3 -one; 
17p-hydroxy- lip- ( 9 -carboxy- 13,13,14,14,14- 
pent af luorot e tradecyloxy ) - 5a- andros tan- 3 - one ; 
1 7P -hydroxy- 1 ip - ( 9 -carboxynonyloxy ) - 5a- andros tan - 3 -one ; 
15 17p-hydroxy-lip-{12-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) dodecyl} -5a- andros tan- 3 -one ; 
17p-hydroxy-lip-{10-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) decyl } - 5a- andros tan- 3 - one ; 
17p-hydroxy-llp-{ll-(4,4,5,5,5- 

20 pentaf luoropentylsulfonyl)undecyl}-5a-androstan-3-one; 
17P -hydroxy- llp-{ 12- ( 4 , 4 . 5 , 5 , 5- 

pentaf luoropentylsulf onyl ) dodecyl} -5a- andros tan- 3 -one ; 
17p-hydroxy-lip-[10-{N-(4,4,5,5.5- 

pentaf luoropentyl ) aminocarbonyl } decyl ] - 5a-andros tan- 3 -one ; 
25 17p-hydroxy-llp-[ll-{N-(4,4,5,5,5- 

pentaf luoropentyl ) aminocarbonyl }undecyl ] - 5a-andros tan- 3 - 
one; 

17p-hydroxy-llp-[9-{N-(5,5,6,6,6- 

- Ill - 





o s s s o s 



pentaf luorohexanoyl) amino }nonyl] -5a-androstan-3-one; 
170-hydroxy-llp- [ 10- {N- (5,5,6,6,6- 

pen t af luorohexanoyl ) amino } decyl ] - 5a- andro s t an - 3 - one ; 
1 7 (3 - hy dr o xy - 1 1 0 - { 9 - ( 4 , 4 , 5 , 5 , 5 - 
5 pentaf luoropentylsulf inyl ) nonyloxy } - 5ct-androstan- 3 -one ; 
17P-hydroxy-llp-{10-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) decyloxy } - 5a- androstan- 3 - one ; 
17p-hydroxy-lip-{ll-(4,4,5,5,5~ 

pentaf luoropentylsulf inyl ) undecyloxy } - 5a- androstan - 3 -one ; 
10 17(3-hydroxy-ll(3-{9-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) nonyloxy} - 5a-androstan- 3 -one ; 
17(3-hydroxy-llp-{10-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) decyloxy} - 5a-andros tan- 3 -one ; 
17(3-hydroxy-lip-{ll-(4,4,5,5,5- 
1 5 pent af luoropentylsulf onyl ) undecyloxy} - 5a- androstan - 3 - one ; 
17(3 -hydroxy- 11(3- [ 9 - {N- (4,4,5,5,5- 

pentaf luoropentyl ) aminocarbonyl } nonyloxy ] - 5a- androstan - 3 - 



17|3-hydroxy-ll|3-[10-{N-(4,4,5,5,5- 
2 0 pent af luoropentyl ) aminocarbonyl } decyloxy ] - 5a- andros t an - 3 - 



17(3 -hydroxy- lip- [ 8-{N- ( 5 , 5 , 6 , 6 , 6- 

pentaf luorohexanoyl ) amino }octyloxy] - 5a-androstan- 3 -one ; 
170-hydroxy- 11|3- [ 9-{N- ( 5 , 5 , 6 , 6 , 6- 
25 pentaf luorohexanoyl ) amino }nonyloxy] - 5a- andros tan- 3- one; 
17p-hydroxy-llp-[4-{8-(4,4,5,5,5- 

pentaf luoropentylsulf inyl) octyloxy}phenyl] - 5a- andros tan- 3- 
one; 



one; 



one; 
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17p-hydroxy-110-[4-{9- (4,4,5,5,5- 

pentaf luoropentylsulf inyl)nonyloxy>phenyl] -5a-androstan-3- 
one ; 

17P-hydroxy-H(3-[4-{8-(4,4,5,5,5- 

pentaf luoropentylsulf onyl)octyloxy}phenyl] -5a-androstan-3- 
one; 

1 7|3 -hydroxy- 11|3- [4-{9-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) nonyloxy } phenyl ] - 5a-androstan- 3 - 
one; 

170-hydroxy-llp-(4-[8-{N-(4,4,5,5,5- 

pentaf luoropenty ) aminocarbonyl } octyloxy ] phenyl ) - 5a- 
andros t an - 3 - one ; 

17p-hydroxy-llp-(4-[9-{N-(4,4,5,5,5- 

pentaf luoropenty) aminocarbonyl} nonyloxy] phenyl) -5a- 
androstan-3-one; 

17p-hydroxy-lip-(4-[7-{N-(5,5,6,6,6- 

pen t af luorohexanoyl ) amino }heptyloxy ] phenyl ) - 5a- andros t an - 3 - 
one; 

170-hydroxy-110-(4-[8-{N-(5,5,6,6,6- 

pentaf luorohexanoyl) amino }octyloxy] phenyl ) -5a-andros tan- 3- 
one ; 

170-hydroxy-llp-(6-[4-{N- (4,4,5,5,5- 

pentaf luoropentyl ) aminocarbonyl }phenyl ] hexyl ) - 5a- androstan- 
3-one; 
17p-hydroxy- lip- ( 5- [ 4- {N- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentyl ) aminocarbonyl }phenyl ] pentyloxy ) - 5a- 
andros tan- 3 - one ; 

1 70 -hydroxy- lip- tridecyloxy- 5a-andros tan- 3 - one ; 

- 113 - 





j.,o p _& m 2v q s as qs 




17p-hydroxy-lip-(ll-carboxy-15,15,16,16,16- 

pentaf luorohexadecyl ) - 5a-androstan-3-one; 

1 7(3 -hydroxy- llp-[4-{{2 -hydroxy- 3 - ( 4 , 4 , 5 , 5 , 5 - 

pentaf luoropentylsulf inylethyloxy)propyl}oxy}phenyl ] -5a- 
androstan-3-one; 



1 7p" -hydroxy- 1 lp - { 4 -hydroxy- 9-(4,4,5,5,5- 

pentaf luoropentylsulf Inyl ) nonyl } - 5a- andros tan- 3 - one ; 

1 7P -hydroxy- 1 lp - ( 10-carboxy-14 ,14,15,15,15- 

pentaf luoropentadecyloxy ) -5a-androstan-3-one; 

17p -hydroxy- lip- ( 9-carboxy- 13 , 13 , 14 , 14 , 14- 

pen taf luorot e tradecyloxy ) - 5a- andros tan- 3 - one ; 

17p-hydroxy-llp-(6-carboxy-10,10,ll,ll,ll- 

pentaf luoroundecyl ) -5a-androstan-3-one; 

17P -hydroxy- lip- ( 10-carboxy-14 ,14,15,15, 15- 

pen t af luor open t adecyl ) - 5a- andros tan - 3 - one 

17p-hydroxy-llp- ( 14-carboxy-18 , 18 . 19 , 19 , 19- 

pentaf luorononadecyl ) -5a-androstan-3-one; 

17p-hydroxy-lip- (9-carboxynonyloxy) -5a-androstan-3-one; 

1 7p - hydroxy- 1 ip - ( 6 - carboxyhexyl ) - 5a- andros tan- 3 - one ; 

1 7 p - hydroxy -lip-(10- car boxy decyl ) - 5 a - andro s t an - 3 - one ; 

1 7p -hydroxy- 1 ip- ( 1 4 -carboxytetradecyl ) - 5a- andros tan- 3 - one ; 

1 7p - hydroxy - lip-[3-{4-(4 - cairboxybutyl ) phenyl } propyl ] - 5a- 

andr os tan - 3 - one ; 

17p-hydroxy-llp-[3-{4-(4-carboxy-8,8,9,9,9- 

pent af luorononyl ) phenyl }propyl ]- 5a- andros tan - 3 - one ; 

17p-hydroxy-llp-{5-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) pentyl } - 5a- andros tan- 3 - one ; 
17p-hydroxy-llp-{9-(4,4,5,5,5- 
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pentaf luoropentylsulf inyl ) nonyl } - 5a- andros t an - 3 - one ; 
17p-hydroxy-lip-{13-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) tridecyl } - 5a- andros tan - 3 - one ; 

1 7p -hydroxy- 1 ip - { 4 -hydroxy- 10 - ( 4 . 4 , 5,5,5- 

pen taf luoropentylsulf inyl ) decyl } - 5a- andros tan- 3 - one ; 

1 7p -hydroxy- 1 lp - ( 4 -hydroxy- 15,15,16.16,16- 

pentaf luorohexadecyl ) -5a-androstan-3-one; 

17p-hydroxy-lip-[9-{N-(4,4,5.5,5- 

pentaf luoropentyl ) aminocarbonyl} nonyl } - 5a- andros tan- 3 -one ; 
and 

i7P -hydroxy- lip- [ 8 -{N- (5,5,6,6,6- 

pentaf luorohexanoyl ) amino }octyl ] - 5a-andros tah- 3 - one ; 
17p-hydroxy-7p-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) undecyl} - 5a-andros tan- 3 -one ; 
17p-hydroxy-7p-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) undecyl} - 5a-androstan- 3 -one ; 
17p-hydroxy-7p-{5-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) pentyl } - 5a- andros tan- 3 - one ; 
17p-hydroxy-7P-{9-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) nonyl} -5a-andros tan- 3-one ; 
1 7p - hydroxy- 7 p - ( 5 - carboxypen tyl ) - 5a- andro s tan - 3 - one , • 
17p- hydroxy- 7p- ( 7-carboxyheptyl) -5a-androstan-3-one; 
1 7p - hydroxy- 7 p - ( 9 - carboxynonyl ) - 5a - andros tan -3-one; 
17P-hydroxy-7p- ( 11-carboxyundecyl) - 5a-androstan-3 -one ; 
17P -hydroxy- 7P- ( 13-carboxytridecyl) -5a-androstan-3-one; 
17p-hydroxy-7p- ( 9-carboxy-13 , 13 , 14 , 14 . 14- 
pentaf luorotetradecyl) -5a-androstan-3-one; 
17p- hydroxy- lip- ( 9-carboxy-13 , 13 , 14 , 14 , 14- 
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pentaf luorotetradecyl ) - 5a-androstan-3-one ; 
17P -hydroxy- lip- ( 9-methoxycarbonyl-13 ,13,14,14,14- 
pentaf luorotetradecyl) - 5a-androst an -3 -one ; 
1 7|3 -hydroxy - 1 ip - ( 5 - carboxypentyloxy ) - 5a- andros t an - 3 - one ; 
5 17p-hydroxy-lip-(7-carboxyheptyloxy) -5a-androstan-3-one; 
17p-hydroxy-lip-(10-carboxydecyloxy) -5a-androstan-3-one; 
1 7P - hydroxy -llp-(ll- carboxyundecyloxy ) - 5a- andr o s t an - 3 - one ; 
1 7P -hydroxy- 1 lp- (13- carboxytridecyloxy ) - 5a- andros tan- 3 - one ; 
1 7p -hydroxy- lip- (23- carboxy tricosanyloxy ) - 5a- andros tan - 3 - 
10 one; 

1 7p -hydroxy- 7a- { 7 - ( N , N- dimethylaminocarbonyl ) hep tyl } - 5a- 
androstan-3-one; 

1 7P -hydroxy- 7a- { 7 - ( N- e thylaminocarbonyl ) heptyl } - 5a- 
androstan-3-one; 
15 17P -hydroxy- 7a- [7-{N- 

( cyclopropylme thyl ) aminocarbonyl }heptyl ] - 5a-andros tan - 3 - 
one; 

17p-hydroxy-7a- [7-{N- 

( cyclohexylme thyl ) aminocarbonyl } hep tyl'] - 5a- andros tan - 3 - one ; 
20 1 7p -hydroxy- 7a- [ 7 - ( N-butylaminocarbonyl ) heptyl ] - 5a- 
andros tan - 3 - one ; 

1 7p -hydroxy- 7a- [ 7 - ( N- ( isopropylaminocarbonyl ) heptyl ] - 5a- 
andr o s t an - 3 - one ; 

1 7p -hydroxy- 7a- [ 7 - ( N- t - butylaminocarbonyl ) heptyl ] - 5a- 
25 andr os tan- 3- one ; 

17p -hydroxy- 7a- [ 7- (N-cyclohexylaminocarbonyl ) heptyl ] -5a- 
androstan-3-one; 

1 7P -hydroxy- 7a- [ 7 - { N- ( 3 - 
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hydroxypropyl ) aminocarbonyl }heptyl ] - 5a-andros tan - 3 - one ; 
17(3-hydroxy-7a-[7 - (N-methyl-N-butylaminocarbonyl)heptyl] - 
5a-androstan-3-one; 

170 -hydroxy- 7a- [7- (N,N-diethylaminocarbonyl) heptyl] -5a- 
5 androstan-3-one; 

170-hydroxy- 7a- [ 7 - ( piperidinocarbonyl ) heptyl ] - 5a-androstan- 
3-one; 

17p -hydroxy- 7a- [7-{N-(4-t- 

butylbenzyl ) aminocarbonyl }heptyl ] - 5a- andros tan - 3 - one ; 
10 17P~hydroxy-7a-[7-{N-(2,2- 

diphenylethyl) aminocarbonyl }heptyl] -5a-androstan-3-one; 
17(3 -hydroxy- 7a- [ 7 - {N- ( 2 -f urylmethyl ) aminocarbonyl } heptyl ] - 
5a- andros tan - 3 - one ; 

17p -hydroxy- 7a- [7- {7- (N-methylaminocarbonyl) heptyl] -5a- 
15 androstan-3-one; 

1 7(3 -hydroxy- 7a- [ 7 - ( N-methyl-N- ethylaminocarbonyl ) heptyl ] - 
5a- andros tan- 3 -one ; 

17P -hydroxy- 7a- [ 7- (N-methyl-N-propylaminocarbonyl) heptyl] - 
5a-andros tan - 3 -one ; 
20 1 7(3 -hydroxy- 7a- [ 7 - ( N-methyl-N- 

isopropylaminocarbonyl ) heptyl ] - 5a- androstan- 3 - one ; 
17(3-hydroxy-7a- [7- (N-methyl-N-benzylaminocarbonyl) heptyl] - 
5a- andros tan - 3 - one ; 

1 7p -hydroxy- 7a- [ 7 - ( 1 -pyrrolidinylcarbonyl ) heptyl ] - 5a- 
25 androstan-3-one; 

1 7P -hydroxy- 7a- [7 - ( morpholinocarbonyl ) heptyl ] - 5a- andros tan- 
3-one; 

1 7(3 -hydroxy- 7a- [ 7 - ( N-methyl-N- 1 -butylaminocarbonyl ) heptyl ] - 
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5a-androstan-3-one ; 

1 7P -hydroxy- 7p - [ 7 - ( N- cyclopropylaminocarbonyl ) heptyl ] - 5a- 
androstan - 3 - one ; 

170 -hydroxy- 7a- [6- ( N,N -dime thy laminocarbonyl) hexyl] -5a- 
androstan-3-one ; 

1 7p -hydroxy- 7a- [ 6 - ( N , N-diethylaminocarbonyl ) hexyl ]-5a- 
andros t an - 3 - one ; 

1 7(5 -hydroxy- 7a- [ 6 - ( piperidinocarbonyl ) hexyl ] - 5a- andros tan - 
3-one; 

1 7(3 -hydroxy- 7a- [ 8 - ( N , N-dimethylaminocarbonyl ) octyl ] - 5a- 
andr os t an - 3 - one ; 

1 7p -hydroxy- 7a- [ 8 - ( N , N-diethylaminocarbonyl ) octyl ] - 5a- 
androstan- 3 - one ; 

1 7P -hydroxy- 7a- [ 8 - (N-methyl-N-butylaminocarbonyl ) octyl ]- 5a- 
androstan-3-one; 

1 70-hydroxy- 7a- [ 8 - (N-benzylaminocarbonyl ) octyl ] - 5a- 
androstan-3-one; 

1 7p -hydroxy- 7a- [ 8 - {N- ( 2 -hydroxyethyl ) aminocarbonyl } octyl ] - 
5a-androstan-3-one; 

17(3 -hydroxy- 7a- [ 8 - (piperidinocarbonyl ) octyl ] - 5a- andros tan- 
3-one; 

1 7(3 - hydroxy - 7a- [ 9 - ( N , N-dimethylaminocarbonyl ) nonyl ] - 5a- 
andros tan- 3 - one ; 

1 7(3 - hydroxy - 7a- [ 9 - ( N , N-diethylaminocarbonyl ) nonyl ] -5a- 
androstan- 3 - one ; 

17(3 -hydroxy- 7a- [9 - ( 1-pyrrolidinylcarbonyl) nonyl] - 5a- 
androstan-3-one; 

1 7P -hydroxy- 7a- [ 9 - ( N-methyl-N-ethylaminocarbonyl ) nonyl ] - 5a- 
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andros tan- 3 - one ; 

17p-hydroxy-7a-[9- (N-methyl-N-butylaminocarbonyl) nonyl ] -5a- 
androstan-3-one; 

1 7P -hydroxy- 7a- [ 9 - ( N-benzylaminocarbonyl ) nonyl ] - 5a- 
andros t an - 3 - one ; 

17P -hydroxy- 7a- [ 9- (piperidinocarbonyl)nonyl] -5a-androstan- 



17P -hydroxy- 7a- [ 9-{N- ( 2-hydroxyethyl)aminocarbonyl)nonyl] - 
5a- andros tan- 3-one ; 

17p -hydroxy- 7a- [ 9- (N-methyl-N-propylaminocarbonyl ) nonyl ] - 
5a-androstan-3-one; 

1 7P - hydroxy- 7a- [ 9 - ( morpholinocarbonyl ) nonyl ] - 5a- andros tan - 
3-one; 

1 7P -hydroxy- 7a- [ 1 0 - ( N , N- dimethylaminocarbonyl ) decyl ] - 5a- 
andr o s t an - 3 - one ; 

1 7p-hydroxy- 7a- [ 10 - ( N , N-diethylaminocarbonyl ) decyl ] - 5a- 
an dr o s t an - 3 - one ; 

17p-hydroxy-7a- [ 10- (N-methyl-N-ethylaminocarbonyl ) decyl] - 
5a-androstan-3-one; 

1 7p -hydroxy- 7a- [10 -N-methyl-N-propylaminocarbonyl) decyl ] - 
5a-androstan-3-one; 

17P -hydroxy- 7a- [ 10- (N-methyl-N-butylaminocarbonyl) decyl ] - 
5a-andros tan -3-one ; 

1 7p -hydroxy- 7a- [ 1 0 - ( morpholinocarbonyl ) decyl ] - 5a- andros t an- 
3-one; 

1 7P -hydroxy- 7a- [ 1 1 - ( N , N- dimethylaminocarbonyl ) undecyl ] - 5a- 
andros t an - 3 - one ; 

1 7p -hydroxy- 7a- [ 1 1 - ( N , N-diethylaminocarbonyl ) undecyl ] - 5a- 



3 -one ; 
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andr o s t an - 3 - one ; 

1 7p -hydroxy- 7a- [ 1 1 - ( piperidinocarbonyl ) undecyl ] - 5a- 
andro s t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 1 1 - ( N-benzylaminocarbonyl ) undecyl ] - 5a- 
androstan- 3 - one ; 

1 7(3 -hydroxy- 7a- [11- ( N-methyl -N-butylaminocarbonyl ) undecyl ] - 
5a - andr o s t an - 3 - one ; 
17p-hydroxy-7a- [ll-{N-(2- 

hydroxyethyl)aminocarbonyl}undecyl] -5a-androstan-3-one; 

1 7(3 - hydroxy - 7a- [ 7 - { N- ( 2 -hydroxyethyl ) aminocarbonyl }heptyl ] - 

5a-androstan-3-one; 

1 7(3 -hydroxy- 7a- [ 7 - ( N-propylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one; 

17(3 -hydroxy- 7a- [7- (N-hexylaminocarbonyl) heptyl] -5a- 
andro s t an - 3 - one ; 

17(3 -hydroxy- 7a- [ 7- (N-isopentylaminocarbonyl) heptyl] -5a- 
andros t an - 3 - one ; 

1 7(3 - hydroxy- 7a- [ 7 - ( N - isobutylaminocarbonyl ) heptyl ] - 5a- 
andro s tan - 3 - one ; 

17(3 -hydroxy- 7a- [ 7- (N-neopentylaminocarbonyl ) heptyl] -5a- 
androstan-3-one; 

17(3-hydroxy-7a- [ 7-{N- ( 3-pentyl)aminocarbonyl}heptyl] -5a- 
androstan-3-one ; 

1 7(3 - hydroxy- 7a- [ 7 - ( N , N- dihexylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one ; 

17|3-hydroxy-7a- [ 7- (N-phenylaminocarbonyl) heptyl ] -5a- 
androstan-3-one ; 

17(3 -hydroxy- 7a- [7 - (N-benzylaminocarbonyl) heptyl] -5a- 
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andros t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 7 - {N- ( 2 -phenylethyl ) aminocarbonyl }heptyl ] - 
5 a - andr o s t an - 3 - one ; 

170-hydroxy-110-(7-carboxyheptyl)-5a-androstan-3-one; 
1 70 -hydroxy- 1 10 - ( 8 - carboxyoc tyl ) - 5a- andros tan - 3 - one ; 
1 70 -hydroxy- 1 10 - ( 9 -carboxynonyl ) - 5a- andros tan - 3 - one ; 
1 70 -hydroxy- 1 10 - ( 1 1 - carboxyundecyl ) - 5a- andros tan- 3 -one ; 
1 70 -hydroxy- 7a- [ 5 - ( aminocarbonyl ) pentyl ] - 5a- andros tan- 3 - 
one; 

1 70 -hydroxy- 7a- [ 5 - ( N-pentylamlnocarbonyl ) pentyl ] - 5a- 
andr os t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 7 - (aminocarbonyl ) hep tyl ] - 5a- andros tan - 3 - 
one ; 

1 70 -hydroxy- 7a- [ 7 - ( N-pentylaminocarbonyl ) heptyl ] - 5a- 
andr os t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 9 - ( aminocarbonyl ) nonyl ] - 5 a- andros t an- 3 - one 
1 70 - hydroxy- 1 1 0 - [ 9 - ( aminocarbonyl ) nonyl ] - 5a- andros t an - 3 - 
one; 

170-hydroxy-7a- [9- (N-pentylaminocarbonyl) nonyl] -5a- 
andr os t an - 3 - one ; 

1 70 -hydroxy- 1 10 - f 9 - (N-pentylaminocarbonyl ) nonyl ] - 5 
andros tan- 3 -one; 

1 70-hydroxy- 7a- [ 11- (aminocarbonyl )undecyl] -5a-androstan- 3- 
one; 

1 70-hydroxy- 110- [ 11 - ( aminocarbonyl ) undecyl ] - 5a -andros tan- 3 - 
one; 

1 70-hydroxy- 7a- [11- (N-pentylaminocarbonyl ) undecyl ] - 5a- 
andr o s t an - 3 - one ; 




1 7p -hydroxy- 1 ip - [ 1 1 - ( N-pentylaminocarbonyl ) undecyl ] - 5a- 
andro s t an - 3 - one ; 

17P -hydroxy- 7a- [ 13 - ( aminocarbonyl ) tridecyl ] - 5a-andros tan- 3 - 
one ; 

17P -hydroxy- 7a- [13- (N-pentylaminocarbonyl) tridecyl] -5a- 
andros t an - 3 - one ; 

1 7p -hydroxy- lip- { 7 - ( N , N-dimethylaminocarbonyl ) heptyl} - 5a- 
andr os t an - 3 - one ; 

1 7P -hydroxy- lip-[7-{7- ( N-methylaminocarbonyl ) heptyl ] - 5a- 
andros t an- 3 - one ; 

1 7p - hydroxy - 1 lp - [ 7 - ( N -methyl -N-ethylaminocarbonyl ) heptyl ] - 
5a-androstan-3-one ; 

17p -hydroxy- lip- [ 7- (N-methyl-N-propylaminocarbonyl) heptyl ] - 
5 a - andr os t an - 3 - one ; 

17p -hydroxy- lip- [7- (morpholinocarbonyl ) heptyl] -5a- 
androstan- 3 -one ; 

1 7p -hydroxy - 1 ip - [ 8 - ( N , N-dimethylaminocarbonyl ) oc tyl ] - 5a- 
andr o s t an - 3 - one ; 

1 7p -hydroxy - 1 ip - [ 8 - ( N-methylaminocarbonyl ) oc tyl ] - 5a- 
andr o s t an - 3 - one ; 

17p-hydroxy-llp- [8- (N-methyl -N-ethylaminocarbonyl )octyl] - 
5a-androstan-3-one; 

17p -hydroxy- lip- [ 8- (N-methyl-N-propylaminocarbonyl ) octyl ] - 
5a-androstan-3-one; 

17p -hydroxy- lip- [8- (morpholinocarbonyl ) octyl ] -5a-androstan- 
3-one; 

1 7p -hydroxy - 1 lp - [ 9 - ( N , N-dimethylaminocarbonyl ) nonyl ] - 5a- 
andros t an - 3 - one ; 
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1 70-hydroxy- 1 10 - [ 9 - ( N , N- diethylaminocarbonyl ) nonyl ] - 5a- 
andros tan- 3 - one ; 

1 70-hydroxy- 1 10- [ 9 - ( N-methyl-N-butylaminocarbonyl ) nonyl ] - 
5a-androstan-3-one; 

1 70 -hydroxy- 1 10 -[ 9 -( N-benzylaminocarbonyl ) nonyl ]- 5a- 
an dr o s t an - 3 - one ; 

170 -hydroxy- lip- [9- (piperidinocarbonyl) nonyl] - 5a-androstan 
3-one; 

170 -hydroxy- 110- [ 9-{N- ( 2 -hydroxy ethyl ) aminocarbonyl } nonyl ] 

5a-androstan-3-one; 

170-hydroxy-110-[lO- (4,4,5,5,5- 

pentaf luoropentylsulf anyl ) decyl ] - 5a-androstan- 3 - one ; 
1 70 -hydroxy- 7a- ( 7 -hydroxyheptyl ) - 5a- androstan - 3 - one ; 
170 -hydroxy- 7a- (8-hydroxyoctyl) -5a-androstan-3-one; 
1 70 -hydroxy- 7a- ( 9 -hydroxynonyl ) - 5a- androstan- 3 -one; 
1 70-hydroxy- 7a- [ 7 - ( 4 , 4 , 5 , 5 , 5 - 

pent af luoropentylsulf inyl ) heptyl ] - 5a-androstan- 3-one ; 
1 70-hydroxy- 7a- [ 13 -(4, 4, 5,5,5- 

pent af luoropentylsulf inyl ) t ridecyl ] - 5a- androstan - 3 - one ; 
1 70-hydroxy- 7a- [ 7 - ( 4 , 4 , 5 , 5 , 5 - 

pentaf luoropentylsulf onyl ) heptyl ] - 5a-androstan- 3 -one ; 
1 7 0 - hydroxy -7a-[9-(4,4,5,5,5- 

pent af luoropentylsulf onyl ) nonyl ] - 5a- androstan - 3 - one ; 
170-hydroxy-7a- [ 13- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf onyl ) tr idecyl ] - 5a- andros tan - 3 - one ; 
1 70 - hydroxy- 7a- [ 4 - ( carboxymethoxy ) phenyl ] - 5a- andros tan - 3 - 
one; 

170 -hydroxy- 7a- [4- ( 3-carboxypropoxy )phenyl] -5a-androstan-3 
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one; 

1 7p - hydroxy -llp-[4-(3- carboxypr opoxy ) phenyl ] - 5a - andro s t an - 
3-one; 

17p- hydroxy- 7a- [4- ( 7 -carboxyheptyloxy) phenyl] -5a-androstan- 
5 3-one; 

17p -hydroxy- lip- [4- ( 7 -carboxyheptyloxy) phenyl] -5a- 
andr o s t an - 3 - one ; 

1 7 p - hydroxy - 7 a - [ 4 - ( c ar bamoy lme t hoxy ) phenyl ] - 5 a - andro s t an - 3 - 
one; 

10 17p -hydroxy- 7a- [4- (carbamoylmethoxy) phenyl] -5a-androstan-3- 
one ; 

17p -hydroxy- 7a- [4- ( 3 -carbamoylpropoxy) phenyl] -5a- andros t an - 
3-one; 

1 7p-hydroxy- lip- [4- ( 3 -carbamoylpropoxy ) phenyl] -5a- 
1 5 andros tan - 3 - one ; 

17p-hydroxy-7a- [4- ( 7 -carbamoylheptyloxy) phenyl] -5a- 
androstane- 3-one; 

1 7p -hydroxy- lip-[4-(7- carbamoylheptyloxy ) phenyl ] - 5a- 
andr o s t an - 3 - one ; 

20 1 7p -hydroxy- 7a- [ 4 - ( 3 -N-pentylcarbamoylpropoxy ) phenyl ] - 5a- 
andr os t an - 3 - one ; 

1 7P -hydroxy- 1 ip - [ 4 - ( 3 -N-pentylcarbamoylpropoxy ) phenyl ] - 5a- 
andr o s t an - 3 - one ; 

1 7P -hydroxy- 7a- [ 4 - ( 7 -N-pentylcarbamoylheptyloxy ) phenyl ] - 5a- 
2 5 androstan-3-one; 

17p -hydroxy- 1 lp- [ 4 - ( 7 -N-pentylcarbamoylheptyloxy ) phenyl ] - 
5a- andro s t an - 3 - one ; 

1 7p -hydroxy- 7a- [ 4 -methoxyphenyl ] - 5a- andros tan- 3 - one ; 

- 124 - 




Q 5.S5I3S 



1 7 (5 - hydroxy - 1 1 p - [ 4 - me t hoxypheny 1 ] - 5 a - an dr o stan-3-one; 
17p-hydroxy-llp-[5-(4,4,5,5,5- 

pentaf luoropentylsulf inyl )pentyloxy ] -5a-androstan-3-one ; 
17P-hydroxy-llp-[7-(4,4,5,5,5- 
5 pentaf luoropentylsulf inyl ) heptyloxy ] - 5a- andros tan - 3 - one ; 
17P -hydroxy- lip- [ 13- ( 4 , 4 , 5 , 5 , 5- 

pentafluoropentylsulfinyl)tridecyloxy] -5a-androstan-3-one; 
17p-hydroxy-llp-[7-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) heptyloxy ]- 5a- andros tan- 3 - one ; 
10 1 7 P - hydroxy -llp-[13-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) tridecyloxy ] -5a-androstan- 3 -one; 
17p-hydroxy- lip- [ 4 - { 5- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf inyl ) pentyloxy }phenyl ] - 5a- andros tan- 3 - 
one; 

15 17p-hydroxy-llp-[4-{7-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) heptyloxy }phenyl ] - 5a- andros tan- 3 - 
one; 

17p-hydroxy-llp-[4-{5-(4,4, 5, 5,5- 

pentaf luoropentylsulf onyl ) pentyloxy }phenyl ] - 5a- andros tan- 3 - 
20 one; 

17p-hydroxy-lip-[4-{7-(4 # 4 / 5 r 5,5- 

pentaf luoropentylsulf onyl ) heptyloxy } phenyl ] - 5a- andros tan- 3 - 
one; 

1 7P -hydroxy- 7a- [ 3 - { 3 - ( 3 - carboxypropoxy ) phenyl }propyl ] - 5a- 
25 androstan-3-one ; 

1 7p -hydroxy- 7a- [ 3 - { 3 - ( 4 - carboxybutoxy ) phenyl>propyl ] - 5a- 
androstan-3-one; 

17P -hydroxy- 7a- [ 3- [3-{3- (N- 
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methylaminocarbonyl ) propoxy } phenyl ] propyl ] - 5a-andros tan- 3 - 
one; 

17(3 -hydroxy- 7a- [ 3- [ 3- { 3- (N ,N- 

dimethylaminocarbonyl ) propoxy }phenyl ] propyl ] - 5a-androstan- 
3 -one;, 

1 70 -hydroxy - 7a- [ 3 - [ 3 - { 3 - ( 1 - 

pyrrolidinylcarbonyl ) propoxy }phenyl ] propyl ] - 5a- andros tan- 3 - 
one; 

1 70.- hydroxy- 7a- [3-[3-{4-(N- 

methylaminocarbonyl ) but oxy}phenyl ] propyl ]- 5a- andros tan- 3 - 
one; 

170 -hydroxy- 7a- [3- [3-{4- (N,N- 

dimethylaminocarbonyl ) butoxy }phenyl ] propyl ] - 5a- andros tan - 3 - 
one ; 

1 70 -hydroxy- 7a- [3- [3-{4- (1- 

pyrrolidinylcarbonyl ) butoxy }phenyl ] propyl ] - 5a-androstan- 3 - 
one; 

170 -hydroxy- 110- [ 5- (aminocarbonyl)pentyloxy ]- 5a- andros tan - 
3 -one; 

170 -hydroxy- 110- [ 5- (N-pentylaminocarbonyl)pentyloxy ] -5a- 
andr o s t an - 3 - one ; 

170-hydroxy-110- [ 7- (aminocarbonyl)heptyloxy ] -5a-androstane- 
one; 

170 -hydroxy- 110- [ 7- (N-pentylaminocarbonyl)heptyloxy ] -5a- 
androstan-3-one ; 

1 70 - hydroxy - 1 10 - [ 9 - ( aminocarbonyl ) nonyloxy ] - 5a- andros tane- 
one; 

1 70 -hydroxy- 1 10 - [ 9 - ( N-pentylaminocarbonyl ) nonyloxy ] - 5a- 
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andros tan- 3 - one ; 

17p -hydroxy- lip- [11- (aminocarbonyl) undecyloxy] -5a- 
androstan-one ; 

17p -hydroxy- 11(3- [11- (N-pentylaminocarbonyl)undecyloxy] -5a- 
androstan-3-one; 
17p-hydroxy-llp- [ 13- (aminocarbonyl) tridecyloxy] -5a- 
andros tan - 3 - one ; 

17p -hydroxy- lip- [13- (N-pentylaminocarbonyl ) tridecyloxy ]- 5a- 
andro s t an - 3 - one ; 

more preferred are the following: 
17p-hydroxy-llp-{10- (4,4,5,5,5- 

pentafluoropentylsulfinyl)decyl}-5a-androstan-3-one; 
17p-hydroxy-llp-{9- (4,4,5,5, 5- 

pentaf luoropentylsulf inyl)nonyloxy}-5a-androstan-3-one; 
17p-hydroxy-llp-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) undecyloxy } - 5a-andros tan- 3 -one ; 
17p-hydroxy-llp-{9-(4,4,5 / 5,5- 

pent af luoropentylsulf onyl ) nonyloxy } - 5a- andros t an - 3 - one ; 
17p-hydroxy-llp-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) undecyloxy} - 5a-andros tan- 3 -one ; 

17p-hydroxy-llp- ( 9-carboxy- 13 ,13,14,14, 14- 

pentaf luorotetradecyloxy ) -5a-androstan-3-one; 

17p -hydroxy- lip- ( 9-carboxynonyloxy ) -5a-androstan-3-one; 

17p-hydroxy-7a-{ll- (4,4,5,5, 5- 

pentaf luoropentylsulf inyl ) undecyl } - 5a- andros tan - 3 - one ; 
1 7 P - hydroxy -7a-{ll-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) undecyl } - 5a- andros tan - 3 - one ; 
1 7p -hydroxy- 7a- {5-(4,4,5,5,5- 



pent af luoropentylsulf inyl ) pentyl } - 5a- andros tan - 3 -one ; 
170-hydroxy-7a-{9-(4, 4,5,5,5- 

pentaf luoropentylsulf inyl ) nonyl} - 5a-androstan- 3 -one ; 

1 7(3 -hydroxy - 7a- ( 5 - carboxypentyl ) - 5a- andros tan - 3 - one ; 

170 -hydroxy- 7a- ( 7-carboxyheptyl) -5a-androstan-3-one; 

170 -hydroxy- 7a- ( 9-carboxynonyl) -5a-androstan-3-one; 

1 70 -hydroxy- 7a- ( 1 1 - carboxyundecyl ) - 5a- andros tan - 3 - one ; 

170 -hydroxy- 7a- ( 13-carboxytridecyl) -5a-androstan-3-one; 

170 -hydroxy- 7a- ( 9 -car boxy- 13,13,14,14,14- 

pentaf luorotetradecyl ) - 5a-androstan-3 -one ; 

170 -hydroxy- 110- ( 9-carboxy- 13 ,13,14,14,14- 

pentaf luorotetradecyl ) - 5a- andros tan- 3 - one ; 

170 -hydroxy- 110- ( 9-methoxycarbonyl- 13 , 13,14,14,14- 

pentaf luorotetradecyl ) - 5a-andros tan-3 -one ; 

1 70 -hydroxy- 1 10 - ( 5 - carboxypentyloxy ) - 5a- andros tan - 3 - one ; 

1 70 -hydroxy- 1 10 - ( 7 - carboxyheptyloxy ) - 5a- andros tan - 3 - one ; 

1 7 0 - hydroxy -110-(lO-c ar boxy de cy loxy ) - 5 a - andro s t an - 3 - one ; 

170 -hydroxy- 110- ( 11-carboxyundecyloxy ) -5a-androstan-3-one; 

1 70 -hydroxy- 1 10 - ( 13 - carboxy tridecyloxy ) - 5a- andros tan- 3 - one ; 

170-hydroxy-110-(23-carboxytricosanyloxy) -5a-androstan-3- 
one; 

1 70 -hydroxy- 7a- { 7 - ( N , N- dime thy lamlnocarbonyl ) heptyl } - 5a- 
andros t an - 3 - one ; 

170 -hydroxy- 7a- { 7 - ( N- ethylaminocarbonyl ) heptyl} - 5a- 
andros t an - 3 - one ; 

170 -hydroxy- 7a- [7-{N- 

( cyclopropylmethyl ) aminocarbonyl }heptyl ] - 5a- andros tan - 3 - 
one; 
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1 7p - hydroxy- 7a- [ 7 - { N- 

( cyclohexylmethyl ) aminocarbonyl }heptyl ] - 5a- androstan- 3 - one 
1 7(3 -hydroxy- 7a- [ 7 - ( N-butylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one ; 

17|3 -hydroxy- 7a- [7- (N- (isopropylamlnocarbonyl) heptyl] -5a- 
androstan-3-one; 

1 7(3 -hydroxy- 7a-[7-(N-t- butylaminocarbonyl ) heptyl ] - 5a- 
andro s t an - 3 - one ; 

17(3 -hydroxy- 7a- [7- (N-cyclohexylaminocarbonyl)heptyl] -Sa- 
andros t an - 3 - one ; 

17p -hydroxy- 7a- [7-{N-(3- 

hydroxypropyl ) aminocarbonyl }heptyl ] - 5a-androstan- 3 -one ; 
17P -hydroxy- 7a- [7- (N-methyl-N-butylaminocarbonyl ) heptyl ] - 
5a- androstan- 3 - one ; 

1 7|3 -hydroxy- 7a- [7 - (N,N-diethylaminocarbonyl) heptyl] -5a- 
androstan-3-one; 

1 7p -hydroxy- 7a- [ 7 - ( piperidinocarbonyl ) heptyl ] - 5a- andros t an 
3 -one; 

17P -hydroxy- 7a- [7-{N- (4-t- 

butylbenzyl ) aminocarbonyl }heptyl ] - 5a- andros tan - 3 - one ; 
170 -hydroxy- 7a- [7-{N- (2 # 2- 

diphenylethyl ) aminocarbonyl }heptyl ] - 5a- andros tan - 3 - one ; 
17p -hydroxy- 7a- [ 7-{N- (2- f urylmethyl ) aminocarbonyl }heptyl ] - 
5a-androstan-3-one ; 

1 7p -hydroxy- 7a- [ 7 - { 7 - ( N-methylaminocarbonyl ) heptyl ] - Sa- 
andros tan- 3- one ; 

17P -hydroxys 7a- [ 7- (N-methyl-N-ethylaminocarbonyl Jheptyl ] - 
5a- androstan- 3 -one ; 
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170 -hydroxy- 7a- [ 7- (N-methyl-N-propylaminocarbonyl ) heptyl ] - 
5a-androstan-3-one ; 
17p-hydroxy-7a- [ 7 - (N-methyl-N- 

isopropylaminocarbonyl ) heptyl ] - 5a- andros t an - 3 - one ; 
5 17|3 -hydroxy- 7a- [ 7- (N-methyl-N-benzylamlnocarbonyl) heptyl] - 
5a- andros t an- 3 - one ; 

17(3 -hydroxy- 7a- [7- ( 1-pyrrolidinylcarbonyl) heptyl] -5a- 
androstan- 3 -one ; 

17(3 -hydroxy- 7a- [7- ( morpholinocarbonyl ) heptyl] -5a- andros tan - 
10 3-one; 

1 70 -hydroxy- 7a- [ 7 - ( N-methyl-N- t -butylaminocarbonyl ) heptyl ] - 
5a- andros tan- 3 -one; 

1 7 P - hydroxy -7a-[7-(N- cy clopr opy lamino car bony 1 ) heptyl ] - 5a - 
androstan- 3-one; 

15 17(3 -hydroxy- 7a- [6- ( N,N- dime thy laminocarbonyl) hexyl] -5a- 
androstan - 3 -one ; 

1 7(3 -hydroxy- 7a- [ 6 - ( N , N- diethylaminocarbonyl ) hexyl ] - 5a- 
androstan- 3-one ; 

1 7(3 -hydroxy- 7a- [ 6 - ( piperidinocarbonyl ) hexyl ] - 5a- andros tan - 
20 3-one; 

17p -hydroxy- 7a- [8- (N,N-dimethylaminocarbonyl)octyl] -5a- 
andros tan - 3 - one ; 

1 7(3 -hydroxy- 7a- [ 8 - ( N , N- diethylaminocarbonyl ) octyl ] - 5a- 
andro s t an - 3 - one ; 

2 5 17(3 -hydroxy- 7a- [ 8 - ( N-methyl -N-butylarainocarbonyl ) octyl ] - 5a- 
an dros tan- 3-one ; 

17p -hydroxy- 7a- [8- (N-benzylaminocarbonyl) octyl] -5a- 
andros t an - 3 - one ; 
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170 -hydroxy- 7a- [ 8- {N- ( 2 -hydroxyethyl ) aminocarbonyl }octyl ] - 
5cx-androstan- 3 -one ; 

17|3 -hydroxy- 7a- [8- (piperidinocarbonyl)octyl] -5a-androstan- 
3 -one; 

5 17p-hydroxy-7a- [9- (N,N-dimethylaminocarbonyl)nonyl] -5a- 
andros tan - 3 - one ; 

170 -hydroxy- 7a- [9- (N,N-diethylaminocarbonyl) nonyl] -5a- 
andros t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 9 - ( 1 -pyrrolidinylcarbonyl ) nonyl ] - 5a- 
10 androstan-3-one; 

17p 1 hydroxy-7a- [9- (N-methyl-N-ethylaminocarbonyl) nonyl] -5a- 
andros t an - 3 - one ; 

170 -hydroxy- 7a- [ 9 - ( N-methyl-N-butylaminocarbonyl ) nonyl ] - 5a- 
andros tan - 3 - one ; 

15 17(3 -hydroxy- 7a- [9- (N-benzylaminocarbonyl) nonyl] -5a- 
andros t an - 3 - one ; 

1 70 -hydroxy- 7a- [9- ( piper idinocarbonyl ) nonyl ] -5a-androstan- 
3-one; 

170 -hydroxy- 7a- [ 9- {N- ( 2 -hydroxyethyl ) aminocarbonyl ) nonyl ] - 
20 5a-androstan-3-one; 

170 -hydroxy- 7a- [9- (N-methyl-N-propylaminocarbonyl) nonyl] - 
5 a - andros t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 9 - ( morpholinocarbonyl ) nonyl ] - 5a- androstan- 
3 -one; 

25 170 -hydroxy- 7a- [10- (N,N-dlmethylaminocarbonyl) decyl] -5a- 
androstan- 3 -one ; 

170-hydroxy-7a- [ 10- (N # N-diethylaminocarbonyl) decyl] -5a- 
andros tan - 3 - one ; 
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1 70 -hydroxy- 7a- [ 10 - ( N-methyl-N-ethylaminocarbonyl ) decyl ] - 
5a-androstan-3-one; 

1 70-hydroxy- 7a- [ 10 -N-methyl-N-propylaminocarbonyl ) decyl ] - 
5a-androstan-3-one; 

17|3 -hydroxy- 7a- [ 10- (N-methyl-N-butylaminocarbonyl) decyl] - 
5a-androstan-3-one; 

170 -hydroxy- 7a- [ 10- (morpholinocarbonyl ) decyl ] -5a-androstan- 
3 -one; 

1 70 -hydroxy- 7a- [ 1 1 - ( N , N-dimethylaminocarbonyl ) undecyl ] - 5a- 
androstan- 3 -one ; 

1 7(3 -hydroxy - 7a- [ 1 1 - ( N , N-diethylaminocarbonyl ) undecyl ] - 5a- 
androstan-3-one; 

1 70 -hydroxy- 7a- [ 1 1 - ( piperidinocarbonyl ) undecyl ] - 5a- 
androstan- 3 -one ; 

170 -hydroxy- 7a- [ 11- (N-benzylaminocarbonyl) undecyl] -5a- 
androstan- 3 -one ; 

1 70 -hydroxy- 7a- [11- (N-methyl-N-butylaminocarbonyl ) undecyl ] - 

5a-androstan-3-one; 

1 70 -hydroxy- 7a- [ 11- {N- (2- 

hydroxyethyl ) aminocarbonyl }undecyl ] - 5a-androstan- 3 -one ; 
170 -hydroxy- 7a- [ 7 - {N- ( 2 -hydroxyethyl ) aminocarbonyl }heptyl] - 
5a-androstan-3-one; 

170 -hydroxy- 7a- [ 7- (N-propylaminocarbonyl)heptyi] -Sa- 
androstan- 3 -one ; 

170-hydroxy-7a- [ 7- (N-hexylaminocarbonyl ) heptyl ] -Sa- 
androstan- 3 -one ; 

1 70 -hydroxy- 7a- [ 7 - ( N- isopentylaminocarbonyl ) heptyl ] - Sa- 
androstan- 3 -one ; 
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1 7p -hydroxy- 7a- [ 7 - ( N- isobutylaminocarbonyl ) heptyl ] - 5a- 
andros tan- 3 -one ; 

1 7p-hydroxy- 7a- [ 7 - ( N-neopentylaminocarbonyl ) heptyl ] - 5a- 
andros t an - 3 - one ; 

1 7P -hydroxy- 7a-[7-{N-( 3 -pentyl ) aminocarbonyl }heptyl ] - 5a- 
andros t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 7 - ( N , N - dihexy laminocarbony 1 ) heptyl ] - 5a- 
androstan-3-one; 

17(3 -hydroxy- 7a- [ 7- (N-phenyiaminocarbonyl) heptyl] -5a- 
andr o s t an - 3 - one ; 

1 70 -hydroxy- 7a- [ 7 - ( N-benzylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one; 

170 -hydroxy- 7a- [ 7-{N- ( 2-phenylethyl)aminocarbonyl}heptyl] - 
5a - ahdr os tan - 3 - one ; 

170 -hydroxy- lip- ( 7-carboxyheptyl ) -5a-androstan-3-one; 
17P -hydroxy- lip- ( 8-carboxyoctyl) -5a-androstan-3-one; 
1 7p -hydroxy- 1 ip - ( 9 - carboxynonyl ) - 5a- andros t an - 3 - one ; 
17P -hydroxy- lip- ( 11-carboxyundecyl) -5a-androstan-3-one; 
1 7P -hydroxy- 7a- [ 5 - ( aminocarbonyl ) pentyl ] - 5a- andros tan- 3 - 
one; 

1 7p -hydroxy- 7a- [ 5 - ( N-pentylaminocarbonyl ) pentyl ] - 5a- 
androstan-3-one; 

1 7p -hydroxy- 7a- [ 7 - ( aminocarbonyl ) heptyl ] - 5a- andros tan - 3 - 



17p-hydroxy-llp- [ 9 - ( aminocarbonyl ) nonyl ] -5a-androstan-3- 
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1 7P -hydroxy- 7a- [ 7 - ( N-pentylaminocarbonyl ) heptyl ] - 5a- 
andros t an - 3 - one ; 



1 7P -hydroxy- 7a- [ 9 - ( aminocarbonyl ) nonyl ] - 5a- androstan- 3 - one ; 




one; 

17(3-hydroxy-7a- [ 9- (N-pentylaminocarbonyl )nonyl] -5a- 
andros tan - 3 - one ; 

17p -hydroxy- lip- [ 9- (N-pentylaminocarbonyl )nonyl] -5a- 
5 androstan-3-one; 

17p -hydroxy- 7a- [ 11- ( aminocarbonyl ) undecyl ] -5a-androstan-3- 
one ; 

17|3 -hydroxy- 11(3- [ 11- ( aminocarbonyl ) undecyl ] -5a-androstan-3- 
one; 

10 1 7P -hydroxy- 7a- [11- ( N-pentylaminocarbonyl ) undecyl ] - 5a- 
andr o s t an - 3 - one ; 

17p -hydroxy- lip- [11- (N-pentylaminocarbonyl) undecyl ] - 5a- 
androstan- 3 -one ; 

17p -hydroxy- 7a- [ 13- (aminocarbonyl) tridecyl] -5a-androstan-3- 
15 one; 

17P -hydroxy- 7a- [ 13- (N-pentylaminocarbonyl) tridecyl ] -5a- 
andros tan - 3 - one ; 

1 7p - hydroxy- lip-{7-(N # N-dimethylaminocarbonyl ) heptyl } - 5a- 
androstan-3-one ; 

2 0 1 7P -hydroxy- lip-[7-{7- ( N-me thylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one; 

17P -hydroxy- lip- [ 7- (N-methyl-N-ethylaminocarbonyl ) heptyl ] - 
5a-androstan-3-one; 

17p-hydroxy-lip- [7- (N-methyl-N-propylaminocarbonyl ) heptyl ] - 
25 5a-androstan-3-one; 

17p -hydroxy- lip- [7- (morpholinocarbonyl) heptyl] -5a- 
androstan-3-one ; 

1 7p -hydroxy- 1 ip - [ 8 - ( N , N-dimethylaminocarbonyl ) oc tyl ] - 5a- 
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andros tan - 3 - one ; 

17p -hydroxy- lip- [8- (N-methylaminocarbonyl)octyl] -5a- 
andro s t an - 3 - one ; 

17(3-hydroxy-lip- [8- (N-methyl-N-ethylaminocarbonyl)octyl] - 
5a-androstan-3-one ; 

170 -hydroxy- lip- [8- (N-methyl-N-propylaminocarbonyl)octyl] - 
5 a - an dr o s t an - 3 - on e ; 

170 -hydroxy- lip- [8- (morpholinocarbonyl)octyl]- 5a- andros tan- 
3 -one; 

1 7p -hydroxy- llp-[9-(N,N- dimethylaminocarbonyl ) nonyl ] - 5a- 
andr o s t an - 3 - one ; 

1 7P -hydroxy- 1 lp - [ 9 - ( N , N- diethylaminocarbonyl ) nonyl ] - 5a- 
andr o s t an - 3 - one ; 

17P -hydroxy- lip- [9- (N-methyl-N-butylaminocarbonyl) nonyl] - 
5a-androstan-3-one; 

1 7p -hydroxy- 1 ip - [ 9 - ( N-benzylaminocarbonyl ) nonyl ] - 5a- 
androstan-3-one; 

17P -hydroxy- lip- [ 9- (piperidinocarbonyl) nonyl] -5a-androstan- 
3 -one; 

17P -hydroxy- lip- [ 9-{N- ( 2 -hydroxyethyl ) aminocarbonyl}nonyl ] - 

5a-androstan-3-one; 

17p-hydroxy-llp- [10- (4,4,5,5, 5- 

pentaf luoropentylsulf anyl)decyl] -5a-androstan-3-one; 
17p -hydroxy- 7a- ( 7-hydroxyheptyl) -5a-androstan-3-one; 
1 7 P - hydroxy- 7a- ( 8 - hydr oxyoc t yl ) - 5a - andros tan - 3 - one ; 
1 7p -hydroxy- 7a- ( 9 -hydroxynonyl ) - 5a- andros tan- 3 -one ; 
1 7P-hydroxy- 7a- [7-(4,4,5,5,5- 

pentaf luoropentylsulf inyl ) heptyl ] - 5a- andros tan - 3 - one ; 
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17p -hydroxy- 7a- [13- (4, 4,5, 5,5- 

pentaf luoropentylsulf inyl ) tridecyl ] - 5a- andros tan - 3 - one ; 
17(3-hydroxy-7a- [ 7- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf onyl)heptyl] -5a-androstan- 3 -one; 
5 17p-hydroxy-7a-[9-(4,4,5,5,5- 

pentaf luoropentylsulf onyl ) nonyl ] - 5a-andros tan- 3 -one ; 
17p-hydroxy-7a- [ 13- (4,4,5,5,5- 

pentaf luoropentylsulf onyl ) tridecyl ] - 5a-androstan- 3 - one ; 
17^ -hydroxy- 7a- [4- (carboxymethoxy) phenyl] -5a-androstan-3 - 
10 one; 

1 7p -hydroxy- 7a- [ 4 - ( 3 - carboxypropoxy ) phenyl ] - 5a- andros tan - 3 - 
one; 

17(3 -hydroxy- lip- [4- ( 3 -carboxypropoxy) phenyl ] -5a-androstan- 
3-one; 

15 17p -hydroxy- 7a- [ 4- ( 7-carboxyheptyloxy )phenyl] -5a-androstan- 
3-one; 

17P -hydroxy- lip- [4- ( 7-carboxyheptyloxy) phenyl] -5a- 
andros t an - 3 - one ; 

1 7 p - hydroxy - 7a- [ 4 - ( carbamoylme t hoxy ) phenyl ] - 5a- andr o stan-3- 
20 one; 

1 7p -hydroxy- 7a- [ 4 -( carbamoylmethoxy ) phenyl ]- 5a- andros tan - 3 - 
one ; 

1 7 p - hydroxy -7a-[4-(3- car bamoy lpr opoxy ) phe ny 1 ] - 5 a - andr o s t an - 
3-one; 

25 17p -hydroxy- lip- [4- ( 3 -carbamoylpropoxy) phenyl] -5a- 
androstan-3-one; 

17p- hydroxy- 7a- [ 4- ( 7 -carbamoylheptyloxy ) phenyl ] - 5a- 
andros t an - 3 - one ; 
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17p -hydroxy- lip- [ 4- ( 7-carbamoylheptyloxy ) phenyl ] -5a- 
androstan-3-one; 

17^ -hydroxy- 7a- [4- ( 3 -N-pentylcarbamoylpropoxy) phenyl ] -5a- 
andros tan - 3 - one ; 

5 17p-hydroxy-lip- [4- ( 3 -N-pentylcarbamoylpropoxy) phenyl ] - 5a- 
andros t an - 3 - one ; 

17p -hydroxy- 7a- [ 4- ( 7-N-pentylcarbamoylheptyloxy ) phenyl] -5a- 
andros tan- 3 - one ; 

17p-hydroxy-lip- [4- ( 7-N-pentylcarbamoylheptyloxy ) phenyl ] - 
10 5a-androstan-3-one; 

17p -hydroxy- 7a- [ 4-methoxyphenyl ] -5a-androstan-3-one ; 
l 7 p - hydroxy -lip- [4- me t hoxypheny 1 ] - 5 a - andr o s t an - 3 - one ; 
17p-hydroxy- lip- [ 5- ( 4 , 4 , 5 , 5 , 5- 

pent af luoropentylsulf inyl ) pentyloxy ] - 5a- andros t an - 3 - one ; 
15 17p-hydroxy-lip- [ 7- (4, 4, 5, 5, 5- 

pent af luoropentylsulf inyl ) heptyloxy ] - 5a- andros tan - 3 - one ; 
17p-hydroxy-llp-[13-(4 / 4 # 5,5 r 5- 

pentaf luoropentylsulf inyl ) tridecyloxy ] - 5a- andros tan- 3 -one ; 
17p-hydroxy-lip-[7-(4,4,5,5, 5- 
2 0 pen t af luoropentylsulf onyl ) heptyloxy ] - 5a- andros tan - 3 - one ; 
17P-hydroxy-llp- [ 13- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf onyl ) tridecyloxy] - 5a-androstan- 3 -one ; 
17p -hydroxy- lip- [ 4- { 5- ( 4 , 4 , 5 , 5 , 5- 

pentaf luoropentylsulf inyl) pentyloxy }phenyl] -5a-androstan- 3- 
25 one; 

17p-hydroxy-lip-[4-{7-(4,4 f 5,5,5- 
pentaf luoropentylsulf inyl)heptyloxy}phenyl] -Sa-androstan-S- 
one; 
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17P-hydroxy-llp-[4-{ 5- (4,4,5,5,5- 

pentaf luoropentylsulf onyl ) pentyloxy }phenyl ] - 5a- andros tan - 3 - 
one; 

17p-hydroxy-llp-[4-{7-(4,4,5,5,5- 
5 pentaf luoropentylsulf onyl) heptyloxy}phenyl] -5a-androstan-3- 
one; 

1 7(3 -hydroxy- 7a- [ 3 - { 3 - ( 3 -carboxypropoxy ) phenyl }propyl ] - 5a- 
androstan-3-one; 

1 7 13 -hydroxy- 7a-[3-{3-(4- carboxybut oxy ) phenyl }propyl ] - 5a- 
10 androstan-3-one; 

17(3-hydroxy-7a- [3- [3-{3- (N- 

methylaminocarbonyl ) propoxy}phenyl ] propyl ] - 5a-andros tan- 3 - 



17p -hydroxy- 7a- [3- [3-{3- (N,N- 
1 5 dimethylaminocarbonyl ) propoxy }phenyl ] propyl ] - 5a- andros tan- 



17(3 -hydroxy- 7a- [3-[3-{3-(l- 

pyrrolidinylcarbonyl ) propoxy > phenyl ] propyl ] - 5a- andros tan- 3 - 
one; 

20 17p -hydroxy- 7a- [ 3- [ 3-{4- (N- 

methylaminocarbonyl ) but oxy }phenyl ] propyl ] - 5a- andros tan- 3 - 
one; 

17 (3 -hydroxy -7a- [3- [3-{4-(N,N- 

dimethylaminocarbonyl ) but oxy} phenyl ] propyl ] - 5a - andros tan - 3 - 
25 one; 

i 7(3 -hydroxy- 7a- [3-[3-{4-(l- 

pyrrolidinylcarbonyl ) butoxy }phenyl ] propyl ] - 5a- andros tan - 3 - 



one; 



3-one; 



one; 
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17p-hydroxy-llp- [5- ( aminocarbonyl )pentyloxy ] -5a-androstan- 
3 -one; 

17p-hydroxy-llp- [5- (N-pentylaminocarbonyl )pentyloxy ] -Sa- 
andr os tan - 3 - one ; 

5 17p -hydroxy- lip- [7- ( aminocarbonyl )heptyloxy] -5a-androstan- 
3-one; 

17p-hydroxy-llp- [7- ( N-pentylaminocarbonyl )heptyloxy] -Sa- 
andr o s tan - 3 - one ; 

1 7p -hydroxy- 1 ip - [ 9 - ( aminocarbonyl ) nonyloxy ] - 5a- andr os t an - 3 - 
10 one; 

1 7P -hydroxy- 1 lp - [ 9 - ( N-pentylaminocarbonyl ) nonyloxy ] - 5a- 
androstan- 3 -one ; 

17p -hydroxy- lip- [11- ( aminocarbonyl ) undecyloxy ] -5a- 
androstan-3-one; 

15 17p -hydroxy- lip- [ 11- ( N-pentylaminocarbonyl) undecyloxy ] -5a- 
androstan- 3 -one ; 

17P -hydroxy- lip- [ 13- (aminocarbonyl) tridecyloxy] -Sa- 
andr o s t an - 3 - one ; 

1 7p -hydroxy- 1 lp - [ 13 - (N-pentylaminocarbonyl ) tridecyloxy ] - 5a- 
20 androstan-3-one; 

particularly preferred are the following: 

1 7p -hydroxy- 7a- { 7 - ( N , N- dlmethylaminocarbonyl ) heptyl } - 5a- 
andros tan- 3 -one ; 

1 7P -hydroxy- 7a- { 7 - ( N- ethylaminocarbonyl ) heptyl } - 5a- 
25 androstan-3-one; 

17p -hydroxy- 7a- [ 7- (N- ( isopropylamihocarbonyl ) heptyl ] -Sa- 
andr o s t an - 3 - one ; 

17pr- hydroxy- 7a- [ 7- (N-methyl-N-butylaminocarbonyl) heptyl] - 
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5a-androstan-3-one; 

1 70 -hydroxy- 7a- [ 7 - ( N , N-diethylaminocarbonyl ) heptyl ] - 5a- 
andros t an- 3 - one ; 

1 70 -hydroxy- 7a- [ 7 - ( piperidinocarbonyl ) heptyl ] - 5a- androstan - 
5 3-one; 

17(3 -hydroxy- 7a- [ 7-{N- ( 2-f urylmethyl ) aminocarbonyl}heptyl ] - 
5a-androstan-3-one; 

1 70 -hydroxy- 7a- [ 7 - { 7 - ( N-methylaminocarbonyl ) heptyl ] - 5a- 
androstan-3-one; 

1 0 1 70 -hydroxy- 7a- [ 7 - ( N-methyl-N-ethylaminocarbonyl ) heptyl ] - 
5a- androstan- 3 -one; 

17(3 -hydroxy- 7a- [ 7- (N-methyl-N-propylaminocarbonyl) heptyl ] - 
5a- andros t an - 3 - one ; 
170 -hydroxy- 7a- [7- (N-methyl-N- 
1 5 isopropylaminocarbonyl ) heptyl ] - 5a-andros tan - 3 - one ; 

170 -hydroxy- 7a- [ 7- (N-methyl-N-benzylaminocarbonyl) heptyl] - 
5a- androstan -3 -one; 

1 70 -hydroxy- 7a- [ 7 - ( 1 -pyrrolidinylcarbonyl ) heptyl ] - 5a- 
androstan- 3 - one ; 

20 170 -hydroxy- 7a- [7- (rnorpholinocarbonyl) heptyl] - 5a-androstan- 
3 -one; 

170 -hydroxy- 7a- [ 9 - (N^-dimethylaminocarbonyDnonyl] -Sa- 
andros t an- 3 - one ; 

1 70 -hydroxy- 7a- [9-(N, N-diethylaminocarbonyl ) nonyl ] - 5a- 
25 androstan- 3 -one; 

1 70-hydroxy- 7a- [ 9 - ( N-methyl-N-butylaminocarbonyl ) nonyl ] - 5a- 
androstan- 3 -one ; 

170-hydroxy-7a- [9- (N-methyl-N-propylaminocarbonyl) nonyl] - 
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5a-androstan-3-one; 

1 7(3 -hydroxy- 7a- [ 9 - ( morpholinocarbonyl ) nonyl ] - 5a-andros t an- 
3 -one; 

1 7p -hydroxy- 7a- [ 1 0 - ( N , N- dime thylaminocarbonyl ) decyl ] - 5a- 
5 androstan-3-one; 

17p -hydroxy- 7a- [ 7 - {N- ( 2 -hydroxy ethyl ) aminocarbonyl}heptyl ] - 
5a-androstan-3-one; 

17P -hydroxy- 7a- [ 7 - (N-propylaminocarbonyl)heptyl] -Sa- 
andro s t an - 3 - one ; 

10 1 7(3 -hydroxy- 7a- [ 7 - ( N-benzylaminocarbonyl ) heptyl ] - 5a- 
andros tan- 3 - one ; 

17p -hydroxy- 7a- [ 7 - {N- ( 2-phenylethyl ) aminocarbonyl}heptyl ] - 
5a-androstan-3-one ; 

17P -hydroxy- lip- [ 9 - (N ,N- die thylaminocarbonyl ) nonyl ] - 5a- 
15 androstan-3-one; 

17P -hydroxy- 7a- [3- [3-{3-(N- 

methylaminocarbonyl ) propoxy } phenyl ] propyl ] - 5a- andros t an- 3 - 
one; 

17p-hydroxy-7a-[3 - [3-{3- (N,N- 
20 dimethylaminocarbonyl ) propoxy } phenyl ] propyl ] - 5a-andros tan- 



17p -hydroxy- 7a- [3- [3-{4- (1- 

pyrrolldinylcarbonyl ) but oxy } phenyl ] propyl ] 5a- andros t an- 3 - 
one. 



3-one ; 



25 



The structures of these compounds are shown below: 
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J-ArA-R 1 




^— ^^-O- (CH2) 5 -S-(CH2) 3 CF 2 CF3 J — CZ^~~°~ ( CH 2)7" S* (CH2) 3 CF 2 CF3 



J— C~V°- (CH2) 5 - S- (CH2) 3 CF 2 CF 3 
— O 

O- (CH2) S - COOH 
O- (CHzig- CONH 2 
^^-O- (CH2) 5 -CONH-(CH2) 4 CH3 



^~0"°" < CH 2)7~ ?- (CH2) 3 CF 2 CF3 

6 

\~^}~0- (CH2) 7 -COOH 

J— ^5~0" (CH2) 7 - CONH 2 

J— ^^-O- (CH^y-CONH-^H^CHg 
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OH 



^-ArA-R 1 I O^^^'^Ar-A-R 



, 9 O 0 

?- (CH2) 5 -S- (CH2) 3 CF 2 CF3 |_ (CH2 ) 7 -s- (CH^aCFgCFa ^-(CH^a-S- (CHs^CFaCFa 

9 o 

i (CHg) 1 v S- (CHa) 3 CF 2 CF3 (CHjihaS-fCHabCFaCFa 

, 9 o p 

?- (CHa) 7 -§- (CHa) 3 CF 2 CF 3 |— (CH2) 9 -S-(CH2)3CF 2 CF3 ?- (CHz), ,-S- (CH 2 ) 3 CF 2 CF 3 
O O O 

9 

?- (CHz), 3 §- (CH2) 3 CF 2 CF3 
O 

l-Q-O-CH*— COOH ^-Q-O-tCH^-COOH ?-^-0-(CH 2 ) 7 -COOH 

^~^5~°~ CH 2 00, **2 I-hQ^O-CCH^-CONHz k—^}~0- (CH2) 7 -CONH 2 

$ — ^^-O-JCHzJa-CONH-CCH^CHa $-^^0-(CHa) 7 -roNH-(CHa) 4 CH3 

$-<Q>-OMe ^-(CH2) 7 -0H |-(CHa) 8 -OH ^-(CHjJg-OH 

t-(C H2 )a. HCHJa 

O~°~ (CH2)3 " C00H Q-0-(CH2) 4 -COOH 

^-O-tCH^-CONHMe {_J-0-(CH 2 ) 4 -CONHMe 

? ~ (CH2)3 >A t-COH^w 

^-O-tCHrfa-CONMea <^_J>-0-(CH 2 )4-CONM9 2 

?-(CH 2)3 . |-(CH 2)3 

^J-O-CCHjJa-CO-Hj 0"°" (CH2) "- C °-0 



If the compounds represented by the general formula 
(I) contain one or more asymmetric carbon atom in their 
molecule, those compounds which have R and S configurations 
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as absolute configuration for each of the contained 
asymmetric carbon atoms, as well as all mixtures of those 
compounds at any proportions are included within the scope 
of the invention. 
5 Speaking of the substance of the invention which acts 

as antagonist against but not as agonist for the androgen 
receptdr, the expression "not acting as agonist" means that 
in the following androgen receptor gene assay, the 
transcriptional activity value of the substance at any 

10 concentration of 0.1 nmol/L - 10 (imol/L is from one to five 
times the transcriptional activity value for no addition 
of the substance which is taken as unity: 

Twenty- four hours before transf ection, 1.0 x 10 5 HeLa 
cells (purchased from Dainippon Pharmaceutical Co., Ltd.) 

15 are cultured in phenol red free Dulbecco's modified Eagle 
medium (DMEM) containing 5% of charcoal -treated FBS (DCC- 
FBS) in 12 -well microplates. Five hundred nanograms /well 
of MMTV-Luc vector (the reporter plasmid of lucif erase 
having mouse tumor long terminal repeats containing the 

20 androgen response element: GM-CAT vector (A.T.C.C. No. 
67282) purchased from A.T.C.C. provided that the 
chloramphenicol acetyl transf erase gene was replaced by the 
firefly luciferase gene), 100 ng/well of pSG5-hAR (the 
expression vector of the human androgen receptor which 

25 harbors the androgen receptor gene under the control of 
SV40 promoter) and 5 ng/well of Renilla Luc vector (a 
vector for internal standard incorporating the sea pansy 
luciferase gene) are transf ected into the HeLa cells. The 
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transfection is performed in a liquid culture of the phenol 
red free DMEM using 3 mL/well of lipof ectoamine (GibcoBRL) . 
Nine hours after the transfection, the liquid culture is 
replaced by phenol red free DMEM/ 3% DCC-FBS containing 10 
5 hjtioI/L of a compound of the invention which is represented 
by the general formula (I) or the substance of the 
invention which acts as antagonist against but not as 
agonist for the androgen receptor. The transcriptional 
activity value is measured 48 hours after the replacement 

10 -of the liquid culture. Transcriptional activity is 

measured with a dual -lucif erase reporter assay system 
(Promega). The transcriptional activity value is defined 
as the value for firefly luciferase divided by the value 
for sea pansy luciferase. To implement this assay, 

15 reference may be had to J. Biol. Chem. , vol. 270, pp. 
19998-20003, 1995. 

WO97/49709 mentions hydroxyf lutamide (the essence of 
the in vivo activity of f lutamide) and bicaltamide as 
substances that act as antagonist against but not as 

20 agonist for the androgen receptor; however, according to 
the definition given in that publication, the expression 
"not acting as agonist" means that in an androgen reporter 
gene assay using CV-1 cells, the agonist efficiency value 
represented by the following formula is 0 - 20% at a 

25 concentration of 10 |xmol/L or above and this definition is 
clearly and strictly distinguished from the definition of 
the expression "not acting as agonist" which is given in 
the present invention: 




* .OS25Q2 



Agonist efficiency (%) = (transcriptional activity 
value of screened non-steroid compound) / (maximum 
transcriptional activity value by DHT) x 100 

In the androgen receptor reporter gene assay used in 
defining the expression "not acting as agonist" in the 
invention, each of hydroxyflut amide and bicaltamide was 
found to act as agonist at a concentration of 10 [imol/L 
(see Example 1 in this specification). 

The expression "acting as antagonist" means that in 
the following androgen receptor gene assay, the 
transcriptional activity value of 0.1 nmol/L of 
dihydrotestosterone (DHT) is inhibited to 0 - 50% at any 
concentration of 0.1 nmol/L - 10 famol/L: 

Twenty-four hours before transf ection , 1.0 x 10 5 HeLa 
cells are cultured in phenol red free DMEM/5% DCC-FBS on 
12-well microplates. Five hundred nanograms /well of MMTV- 
Luc vector, 100 ng/well of pSG5/hAR and 5 ng/well of 
Renilla Luc vector are transf ected into the HeLa cells. 
The transfection is performed in a liquid culture of the 
phenol red free DMEM using 3 mL/well of lipof ectoamine . 
Nine hours after the transfection, the liquid culture is 
replaced by phenol red free DMEM/ 3% DCC-FBS containing 0.1 
nmol/L of DHT and 1.0 mol/L of a compound of the invention 
which is represented by the general formula (I) or the 
substance of the invention which acts as antagonist against 
but not as agonist for the androgen receptor. The 
transcriptional activity value is measured 48 hours after 
the replacement of the liquid culture. Transcriptional 
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activity is measured with a dual- lucif erase reporter assay 
system. The transcriptional activity value is defined as 
the value for firefly lucif erase divided by the value for 
sea pansy lucif erase. To implement this assay, reference 
may be had to J. Biol. Chem. , vol. 270, pp. 19998-20003, 
1995. 

Specific examples of the substance of the invention 
which acts as antagonist against but not as agonist for the 
androgen receptor may include compounds of the invention 
which are represented by the general formula (I). 

The compounds of the invention which are represented 
by the general formula (I) and the substance of the 
invention which acts as antagonist against but not as 
agonist for the androgen receptor can also be obtained as 
their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts include inorganic acid salts such as 
hydrochlorides, hyrobromides , hydro io dides , sulfates and 
phosphates ; organic acid salts such as formates, acetates, 
oxalates , maleates , f umarates , methanesulf onates , 
benzenesulf onates , p-toluenesulf onates , succinates , 
malonates, citrates, gluconates, mandelates, benzoates, 
salicylates, trif luoroacetates , tartrates, propionates and 
glutarates; inorganic base salts such as sodium salts, 
potassium salts, magnesium salts and zinc salts; and 
organic base salts such as ammonium salts. 

The compounds of the invention which are represented 
by the general formula (I), their pharmaceutically 
acceptable salts, as well as the substance of the invention 
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which acts as antagonist against but not as agonist for the 
androgen receptor, and its pharmaceutically acceptable 
salts can also be obtained as their prodrugs. The prodrugs 
mean those compounds which undergo rapid transformation in 
5 living body to generate, typically by hydrolysis in the 

blood, the compounds of the invention which are represented 
by the general formula ( I ) , their pharmaceutically 
acceptable salts, as well as the substance of the invention 
which acts as antagonist against but not as agonist for the 

10 androgen receptor, and its pharmaceutically acceptable 

salts. T. Higuchi and V. Stella give detailed accounts of 
the concept of prodrugs in "Prodrugs as Novel Delivery 
Systems", vol. 14 of the A.C.S. Symposium Series , American 
Chemical Society (1975). These prodrugs may or may not 

15 have activity on their own but they usually have little 
activity. Reference may also be had to D.E.V. Wilrnan, 
"Prodrugs in Cancer Chemotherapy" in Biochemical Society 
Transactions, vol. 14, pp. 375-382, the 615th Meeting, 
Belfast, 1986, and V.J. Stella et al., "Prodrugs: Chemical 

20 Methods for Targeted Drug Delivery" in Directed Drug 

Delivery, ed. by R. Borchardt et al., pp. 247-267, Humana 
Press, 1985. If compounds of the invention which are 
represented by the general formula (I) have the -COOH 
partial structure, specific examples of prodrugs include 

25 esters, carbonates, carbamates, etc. of such compounds. 

The compounds of the invention which are represented 
by the general formula (I) can typically be produced by 
process A to process W, process B' to process L 1 , process 
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S' to process W f , process U" , process W" and process W in 
that are set forth below, or depending on the end compound, 
partial modifications of process A to process W, process B' 
to process L ' , process S' to process W , process U" , 
5 process W" and process W ,H may be employed. 

In the chemical formulae listed in process A to 
process W, process B' to process L f , process S f to process 
W 1 , process U" , process W" and process W ,n , R 2 represents 
the general formula (IV) 

10 -G 2 -E-J-Y-L-Q 2 -Z (IV) 

(wherein G 2 represents a single bond, a straight -chained or 
branched alkylene group having 1-26 carbon atoms, a 
straight -chained or branched alkenylene group having 2-26 
carbon atoms or a straight -chained or branched alkynylene 

15 group having 2-26 carbon atoms; E, J, Y # L, Q 2 and Z have 
the same meanings as defined above, provided that R 7 and R 8 
in Q 2 are preferably a hydrogen atom) ; R 3 represents a 
substituted silyl group, preferably t-butyldimethylsilyl 
group; X 3 represents a halogen atom or a substituted 

20 sulfonate group, preferably p-toluenesulf onate group or 

methanesulf onate group; R 12 represents a straight-chained or 
branched alkyl group having 1-6 carbon atoms, preferably 
methyl group and ethyl group; R e and R f , when taken together 
with the carbon atoms in 3- and 17-positions to which they 

25 are bound, represent protected -(C=0)-, preferably 1,3- 
dioxane, 1 , 3-dioxolan , 1,3-dithian, etc., particularly 
preferably 1 , 3-dioxolan, etc.; L 2 represents a straight- 
chained or branched lower alkylene group having 1-10 
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carbon atoms, preferably ethane- 1 , 2~diyl group, propane - 
1,3-diyl group and butane- 1 , 4-diyl group. 



(wherein G 3 represents a straight -chained or branched 
alkylene group having 1-27 carbon atoms, a straight- 
chained or branched alkenylene group having 2-27 carbon 
atoms or a straight -chained or branched alkynylene group 
having 2-27 carbon atoms; E, J, Y, L, Q 2 and Z have the 
same meanings as defined above); R 5 represents a halogen 
atom, preferably a bromine atom or an iodine atom; R 6 
represents a substituted silyl group, preferably 
trimethylsilyl group; R 13 represents a straight-chained or 
branched alkyl group having 1-6 carbon atoms that may 
optionally be substituted by a halogen atom, preferably 
trifluoromethyl group or 1 , 1 , 2 , 2 , 3 , 3 , 4 , 4 , 4-nonaf luorobutyl 
group; R 14 represents a group represented by -MgR 5 , -ZnR 5 or 
-Sn(R 7 ) 3 , preferably a group represented by -Sn(R 7 ) 3 ; G 4 
represents a straight -chained or branched alkylene group 
having 1-30 carbon atoms, a straight -chained or branched 
alkenylene group having 2-30 carbon atoms or a straight - 
chained or branched alkynylene group having 2-30 carbon 
atoms; the wavy line represents a single bond of trans 
configuration or cis configuration, preferably trans 
configuration, wih respect to the double bond. 

Process A is for producing compound (6) represented by 
the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 



R 4 represents the general formula (V) 



-G 3 -E-J-Y-L-Q 2 -Z 



(V) 
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(II) in which Ar is a single bond/ A is -O- and R 1 is -CH 2 - 
CH=CH-CH 2 -R 2 , X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(c=0)-, and the 
5 dashed line together with the solid line is a single bond 
or a double bond; compound (7) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is a 
single bond, A is -0- and R 1 is -(CH 2 ) 4 -R 2 , X 2 is a hydrogen 

10 atom, R a is a hydrogen atom, R b and R°, when taken together 
with the carbon atom in 3 -position to which they are bound, 
are -(C=0)-, and the dashed line together with the solid 
line is a single bond or a double bond; compound (9) 
represented by the general formula (I) in which X 1 is a 

15 group of p configuration that is represented by the general 
formula (II) in which Ar is a single bond, A is -O- and R 1 
is -(CH 2 ) 4 -G 2 -S(0)-Z, X 2 is a hydrogen atom, R a is a hydrogen 
atom, R b and R c , when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0)-, and the 

20 dashed line together with the solid line is a single bond 
or a double bond; compound (10) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is a 
single bond, A is -O- and R 1 is - (CH 2 ) 4 -G 2 -S(0) 2 -Z , X 2 is a 

25 hydrogen atom, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3-position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond; and 
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compound (147) represented by the general formula (I) in 
which X 1 is a group of 0 configuration that is represented 
by the general formula (II) in which Ar is a single bond, A 
is -0- and R 1 is -CH 2 -CH=CH-CH 2 -R 2 , X 2 is a hydrogen atom, R a 
is a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are 
-(C=0)-, and the dashed line together with the solid line 
is a double bond. 
Process A 
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Step Al is for producing compound (2) and implemented 
by reacting compound (1) with compound (133) in an inert 
solvent in the presence of a base. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
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reaction of interest; examples are halogen-containing 
solvents such as dichloromethane, chloroform and carbon 
tetrachloride, ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane , and aromatic 
5 solvents such as benzene, toluene, xylene, quinoline and 
chlorobenzene, preferably halogen-containing solvents such 
as dichloromethane , chloroform and carbon tetrachloride, 
with dichloromethane being more preferred. The base to be 
used may be exemplified by organic bases such as 

10 diisopr opyle thylamine , 4 - dimethylaminopyridine , pyridine , 
triethylamine and N-methylmorpholine, preferably 
diisopropylethylamine . The reaction temperature which 
varies with the type of solvent and the like is typically 
in the range of 0°C - 50°C, preferably 10°C - 30°C. The 

15 reaction time which varies with the reaction temperature 

and the like is typically in the range of 10 minutes to 24 
hours, preferably 30 minutes -. 15 hours. 

Step A2 is for synthesizing compound (3) and 
implemented by reacting compound (2) with a reducing agent 

20 in an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; examples are ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane, and alcoholic 

25 solvents such as methanol and ethanol, preferably ether and 
tetrahydrofuran, with ether being more preferred. The 
reducing agent to be used may be exemplified by: metal 
hydrogen complex compounds such as aluminum lithium hydride, 
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trimethoxyaluminum lithium hydride, tri-t-butoxyaluminum 
lithium hydride, aluminum lithium hydride- trichloroaluminum 
(alane), aluminum lithium hydride-boron trifluoride, 
aluminum hydride magnesium chloride, magnesium aluminum 
5 hydride, sodium aluminum hydride, sodium triethoxyaluminum 
hydride, sodium bis (me thoxyethoxy) aluminum hydride, sodium 
boron hydride, sodium boron hydride-palladium/carbon, 
sodium boron hydrogensulf ide, sodium boron hydrogencyanide , 
sodium trimethoxyboron hydride, lithium boron hydride, 

10 lithium boron hydrogencyanide, lithium triethylboron 

hydride, lithium tri-s-butylboron hydride, lithium tri-t- 
butylboron hydride , calcium boron hydride, potassium boron 
hydride, potassium triisopropoxyboron hydride, potassium 
tri-s-butylboron hydride, zinc boron hydride, 

15 tetramethylammonium boron hydride, and tetra-n- 

butylammonium cyanoboron hydride; metal hydrides such as 
diisobutylaluminum hydride, triphenyltin hydride, tri-n- 
butyltin hydride, diphenyltin hydride, di-n-butyltin 
hydride, triethyltin hydride, trimethyltin hydride, 

20 trichlorosilane/tri-n-butylamine , trichlorosilane/tri-n- 
propylamine , triethylsilane , trimethylsilane , 
diphenylsilane , phenylsilane , polymethylhydrosiloxane , 
dimethylphenylsilane , di-n-butylsilane , and 
methylphenylsilane; borane derivatives such as diborane , 

2 5 dime thy lamine - borane , t r ime t hylamine - borane , 

ethylenediamine-borane, pyridine-borane , dimethylsulf ide- 
borane, 2 , 3 -dimethyl- 2 -butylborane ( thexylborane ) , bis-3- 
methyl-2-butylborane ( disiamylborane ) , 
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diisopinocanephenylborane , dicyclohexylborane , and 9 - 
borabicyclo [ 3 , 3,l]nonane (9-BBN); preferred examples are 
metal hydrogen complex compounds such as aluminum lithium 
hydride, trimethoxyaluminum lithium hydride, tri-t- 
5 butoxyaluminum lithium hydride, aluminum lithium hydride- 
trichloroaluminum (alane) , aluminum lithium hydride -boron 
trif luoride, aluminum hydride magnesium chloride, magnesium 
aluminum hydride, sodium aluminum hydride, sodium 
triethoxy aluminum hydride, sodium 

10 bis (methoxyethoxy) aluminum hydride, sodium boron hydride, 
sodium boron hydride-palladium/carbon, sodium boron 
hydrogensulf ide, sodium boron hydrogencyanide , sodium 
trimethoxyboron hydride, lithium boron hydride, lithium 
boron hydrogencyanide, lithium triethylboron hydride, 

15 lithium tri-s-butylboron hydride, lithium tri- t-butylboron 
hydride, calcium boron hydride, potassium boron hydride, 
potassium triisopropoxyboron hydride, potassium tri-s- 
butylboron hydride, zinc boron hydride, tetramethylammonium 
boron hydride, and tetra-n-butylammonium cyanoboron hydride, 

20 with aluminum lithium hydride being more preferred. The 

reaction temperature which varies with the type of solvent 
and the like is typically in the range of -30°C ~ 100°C, 
preferably 0°C ~ 70°C. The reaction time which varies with 
the reaction temperature and the like is typically in the 

25 range of 10 minutes - 48 hours, preferably 30 minutes - 24 
hours . 

As a by-product of this step, there is formed a 
compound having the hydroxyl group in 11-position of 
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compound (3) oriented in a configuration and this compound 
may be used to prepare compounds having X 1 in compound (6), 
compound (7), compound (9) and compound (10) oriented in a 
configuration. 



by reacting compound (3) with a base in an inert solvent to 
make a salt of compound (3) and then reacting it with 
compound (134) in an inert solvent. 

The inert solvent to be used is not limited in any 

10 particular way as long as it does not participate in the 

reaction; examples are halogen-containing solvents such as 
dichlorome thane, chloroform and carbon tetrachloride, ether 
solvents such as ether, tetrahydrof uran, dioxane and 
dimethoxyethane, aromatic solvents such as benzene, toluene, 

15 xylene, quinoline and chlorobenzene , as well as cyclohexane, 
dimethyl sulfoxide, dimethylacetamide , 
dimethylimidazolidinone, dimethylf ormamide , and N- 
methylpyrrolidone; preferred examples are ether solvents 
such as ether, tetrahydrof uran, dioxane and dimethoxyethane, 

20 as well as dimethyl sulfoxide, dimethylacetamide, 
dimethylimidazolidinone, dimethylf ormamide , and N- 
methylpyrrolidone . The base to be used may be exemplified 
by metal hydrides such as sodium hydride, potassium hydride 
and calcium hydride, alkyllithium compounds such as 

2 5 methyllithium, ethyllithium, n-butyllithium and t- 

butyllithium, metal hydroxides such as lithium hydroxide, 
sodium hydroxide, potassium hydroxide, potassium hydroxide, 
calcium hydroxide, barium hydroxide and cesium hydroxide. 



Step A3 is for producing compound (4) and implemented 
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metal amides such as sodium amide, potassium 
bistrimethylsilylami.de, sodium bistrimethylsilylamide and 
lithium diisopropylamide, amines such as triethylamine , 
diisopropylethylamine , 1,8- diazabicyclo [5.4.0]- 7 -undecene , 
5 pyridine, dimethylamionopyridine and pyrazine, as well as 
sodium tetraborate, sodium iodide, lithium 
hexamethyldisilazane , sodium hexamethyldisilazane and 
potassium hexamethyldisilazane; preferred examples are 
metal hydrides such as sodium hydride, potassium hydride 

10 and calcium hydride, and alkyllithium compounds such as 
methyllithium, ethyllithium, n-butyllithium and t- 
butyllithium. The reaction temperature which varies with 
the type of solvent and the like is typically in the range 
of -30°C - 100°C, preferably 0°C ~ 70 o C« The reaction 

15 temperature which varies with the reaction temperature and 

the like is typically in the range of 10 minutes - 48 hours, 
preferably 30 minutes - 24 hours. 

Step A4 is for producing compound (5) and implemented 
by reacting compound (4) with compound (135) in an inert 

20 solvent in the presence of an organometallic catalyst. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; preferred examples are halogen-containing 
solvents such as dichloromethane and chloroform, ether 

25 solvents such as ether, tetrahydrof uran, dioxane and 

dimethoxyethane , and aromatic solvents such as benzene, 
toluene, xylene, quinoline and chlorobenzene , with 
dichloromethane and dimethoxyethane being more preferred. 
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The organometallic catalyst to be used is preferably 
benzylidene-bis( tricyclohexylphosphine) -dichlororuthenium. 
The reaction temperature which varies with the type of 
solvent and the like is typically in the range of -30°C ~ 
5 100°C, preferably 0°C - 80°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 48 hours, preferably 
30 minutes - 24 hours. 

Step A5 is for producing compound ( 6 ) and implemented 

10 by reacting compound (5) with an acid in an aqueous solvent. 
The inert solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are mixed solvents consisting of water 
and ether solvents such as ether., tetrahydrof uran and 

15 dioxane, alcoholic solvents such as methanol and ethanol, 
or ketonic solvents such as acetone, with hydrous acetone 
being preferred. The acid to be used may be exemplified by 
inorganic acids such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid and phosphoric acid, and 

20 organic acids such as acetic acid, p-toluenesulf onic acid, 
pyridinium-p~toluenesulf onate, with hydrochloric acid being 
preferred. The reaction temperature which varies with the 
type of solvent and the like is typically in the range of 
0°C - 100°C (preferably 30°C - 80°C) . The reaction time 

2 5 which varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 24 hours (preferably 
30 minutes - 10 hours). 

Step A6 is for producing compound (7) and implemented 
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by performing catalytic reduction in an alcoholic solvent 
or an inert solvent . 

The solvent to be used may be exemplified by alcoholic 
solvents such as methanol, ethanol, n-propanol, i-propanol, 
n-butanol, s-butanol, t-butanol, pentanol, hexanol, 
cyclopropanol , cyclobutanol , cyclopentanol , cyclohexanol , 
ethylene glycol, 1 , 3 -propanediol , 1 , 4-butanediol and 1,5- 
pentanediol, ether solvents such as ether, tetrahydrof uran, 
dioxane and dimethoxyethane , aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane, 
chloroform and carbon tetrachloride, as well as cyclohexane, 
dimethyl sulfoxide, dimethylacet amide , 
dimethylimidazolidinone ; dimethylf ormamide f N- 
methylpyrrolidone , ethyl acetate, acetonitrile and 
nitromethane; preferred examples are ethanol, dioxane, 
benzene and ethyl acetate. 

The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogen- 

chlorotris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris ( triparatolylphosphine) rhodium ( I ) , hydrogen- 
chlorotris ( triparamethoxyphenylphosphine ) rhodium ( I ) , 
hydrogen -hydridecarbonyltr is ( triphenylphosphine) rhodium ( I ) , 
hydrogen- rhodium ( II ) acetate, hydrogen- ruthenium ( II ) 
acetate, hydrogen -chlorohydridetr is ( triphenylphosphine) 
ruthenium (II), hydrogen - 

carboxylatohydridetris ( triphenylphosphine ) ruthenium (II), 
hydrogen-hydridecarbonyltris ( triphenylphosphine ) iridium( I ) , 
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hydrogen-platinum(II)-tin chloride complex, hydrogen- 
pentacyanocobalt ( II ) complex, hydrogen- tricyanobipyridine 
cobalt (II) complex, hydrogen - 

bis (dimethylglyoximato) cobalt ( II ) complex, hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen- 
bis ( tricarbonylcyclopentadienylchromium) , hydrogen- 
pentacarbonyliron , hydrogen- 

bis ( cyclopentadienyl ) dicarbonylt Itanium , hydrogen - 
hydridecarbonylcobalt complex, hydrogen - 
octacarbonyldicobalt , hydrogen -hydridecarbonylrhodium, 
hydro gen- chromium ( III ) acetylacetonato-triisobutylaluminum, 
hydrogen-cobalt ( II ) acetylacetonato- triisobutylaluminum, or 
hydrogen - nickel ( 1 1 ) - 2 -hexanoato - triethylaluminum , or an 
inhomogeneous system condition such as hydrogen-platinum 
dioxide, hydrogen-platinum/carbon, hydrogen- 
palladium/carbon, hydrogen-palladium/barium sulfate, 
hydrogen-palladium/calcium carbonate, hydrogen -Raney nickel, 
hydrogen -copper chromite , hydrogen -rhodium/ carbon , 
hydrogen-rhodium/alumina, hydrogen -ruthenium dioxide, or 
hydrogen -ruthenium/ carbon; preferred examples are hydrogen - 
chloro tris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
palladium/carbon, hydrogen -palladium/ calcium carbonate, etc. 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 24 hours, preferably 
10 minutes - 6 hours. 

Step A8 is for producing compound (9) in the case 
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where Q 2 in R 2 in compound (7) is -S- and implemented by 
reacting compound (7) with an oxidizing agent in an inert 
solvent . 

The inert solvent to be used is not limited in any 
5 particular way as long as it does not participate in the 
reaction and examples include halogen-containing solvents 
such as dichloromethane , chloroform and carbon 
tetrachloride, aromatic solvents such as benzene, toluene, 

« 

xylene, quinoline and chlorobenzene , alcoholic solvents 

10 such as methanol and ethanol, ether solvents such as 

tetrahydrof uran, as well as water, and mixtures thereof; 
preferred examples are dichloromethane, methanol and a 
mixture of tetrahydrof uran and water. 

The oxidizing agent to be used may be exemplified by 

15 organic peroxides such as t-butyl perbenzoate, t-butyl 

peracetate, t-butyl hydroperoxide, t-amyl hydroperoxide, 
dibenzoyl peroxide, di-p-nitrobenzoyl peroxide and di-p- 
chlorobenzoyl peroxide, organic peracids such as perbenzoic 
acid, metachloroperbenzoic acid, p-nitroperbenzoic acid, 

20 monoperoxyphthalic acid, performic acid, peracetic acid, 
trif luoroperacetic acid and peroxylauric acid, halogens 
such as hypochlorous acid, sodium hypochlorite, potassium 
hypobromite, potassium hypoiodite, sodium chlorate, 
potassium chlorate, sodium bromate, potassium bromate, 

25 sodium iodate, potassium iodate, perchloryl fluoride, 
orthoperiodic acid, sodium metaperiodate, potassium 
metaperiodate , N-bromoacetamide , N-bromosuccinimide , N- 
bromophthalimide , isocyanuric chloride, isocyanuric bromide, 
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N-bromocaprolactam , 1 - chlorobenzotriazole , 1 , 3 -dibromo -5,5- 



dimethylhydantoin , sodium N-chloro-p-toluenesulf onamide 
(chloramine T), sodium N-chlorobenzenesulf onamide 
(chloramine B), t-butyl hypochlorite, t-butyl hypobromite, 
t-butyl hypoiodite, iodosylbenzene acetate and 
iodosylbenzene, as well as peroxomonosulf uric acid, OXONE 
(registered trademark) and hydrogen peroxide; preferred 
examples are sodium periodate and OXONE (registered 
trademark) . 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of -2 0°C ~ 
30°C (preferably -10°C ~ 10°C). The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 24 hours (preferably 
30 minutes - 15 hours). 

Step A9 is for producing compound (10) in the case 
where Q 2 in R 2 in compound (7) is -S- and implemented by 
reacting compound (7) with an oxidizing agent in an inert 
solvent . 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction and examples include halogen-containing solvents 
such as dichloromethane , chloroform and carbon 
tetrachloride, aromatic solvents such as benzene, toluene, 
xylene, quinoline and chlorobenzene , alcoholic solvents 
such as methanol and ethanol, ether solvents such as 
tetrahydrofuran, as well as water, and mixtures thereof; 
preferred examples are dichloromethane, methanol and a 
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mixture of tetrahydrofuran and water. 

The oxidizing agent to be used may be exemplified by 
organic peroxides such as t -butyl perbenzoate, t-butyl 
peracetate, t- butyl hydroperoxide, t-amyl hydroperoxide, 
5 dibenzoyl peroxide, di-p-nitrobenzoyl peroxide and di-p- 

chlorobenzoyl peroxide, organic peracids such as perbenzoic 
acid, metachloroperbenzoic acid, p-nitroperbenzoic acid, 
monoperoxyphthalic acid, performic acid, peracetic acid, 
trif luoroperacetic acid and peroxylauric acid, halogens 

10 such as hypochlorous acid, sodium hypochlorite, potassium 
hypobromite, potassium hypoiodite, sodium chlorate, 
potassium chlorate, sodium bromate, potassium bromate, 
sodium iodate, potassium iodate, perchloryl fluoride, 
orthoperiodic acid, sodium metaperiodate s potassium 

15 metaperiodate, N-bromoacet amide, N-bromosuccinimide , N- 

bromophthalimide , isocyanuric chloride, isocyanuric bromide, 
N-bromocaprolactam, 1-chlorobenzotriazole , 1 , 3-dibromo-5 , 5- 
dimethylhydantoin , sodium N-chloro-p- toluenesulf onamide 
(chloramine T) , sodium N-chlorobenzenesulf onamide 

20 (chloramine B), t-butyl hypochlorite, t-butyl hypobromite, 
t -butyl hypoiodite, iodosylbenzene acetate and 
iodosylbenzene , as well as peroxomonosulf uric acid, OXONE 
(registered trademark) and hydrogen peroxide; a preferred 
example is OXONE (registered trademark) . 

25 The reaction temperature which varies with the type of 

solvent and the like is typically in the range of 0 °C 
100 °C (preferably 10°C ~ 50°C). The reaction time which 
varies with the reaction temperature and the like is 
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typically In the range of 15 minutes - 24 hours (preferably 
30 minutes - 15 hours). 

Step A10 is for producing compound (145) and 
implemented by reacting compound (144) with a base in an 
5 inert solvent to make a salt of compound (144) and then 
reacting it with compound (134) in an inert solvent. The 
reaction is performed as in the aforementioned step A3 in 
process A. 

A compound having the hydroxyl group in 11 -position of 
10 compound (144) oriented in 0 configuration is commercially 
available and using this compound in place of compound 
(144), one can obtain a compound having X 1 in compound (7) 
oriented in (3 configuration. 

Step All is for producing compound (146) and 
15 implemented by reacting compound (145) with compound (135) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step A12 is for producing compound (147) and 
20 implemented by reacting compound (146) with a reducing 
agent in an optionally miscible inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are ether solvents such as ether, 
25 tetrahydrof uran , dioxane and dime thoxye thane , alcoholic 
solvents such as methanol and ethanol, aromatic solvents 
such as benzene, toluene, xylene, quinoline and 
chlorobenzene, and amines such as pyridine and 
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triethylamine; preferred examples are alcoholic solvents 



such as methanol and ethanol, with methanol being more 



preferred. The reducing agent to be used may be 
exemplified by: metal hydrogen complex compounds such as 
5 aluminum lithium hydride, trimethoxyaluminum lithium 



hydride, tri-t-butoxyaluminum lithium hydride, aluminum 
lithium hydride - trichloroaluminum (alane), aluminum lithium 
hydride-boron trifluoride, aluminum hydride magnesium 
chloride, magnesium aluminum hydride, sodium aluminum 

10 hydride, sodium triethoxyaluminum hydride, sodium 

bis (me thoxyethoxy) aluminum hydride, sodium boron hydride, 
sodium boron hydride -palladium/ carbon, sodium boron 
hydrogensulf ide , sodium boron hydrogencyanide , sodium 
trimethoxyboron hydride, lithium boron hydride, lithium 

15 boron hydrogencyanide, lithium triethylboron hydride, 

lithium tri-s-butylboron hydride, lithium tri- t-butylboron 
hydride, calcium boron hydride, potassium boron hydride, 
potassium triisopropoxyboron hydride, potassium tri-s- 
butylboron hydride, zinc boron hydride, tetramethylammonium 

20 boron hydride, and tetra-n-butylammonium cyanoboron 

hydride; metal hydrides such as diisobutylaluminum hydride, 
triphenyltin hydride/ tri-n-butyltin hydride, dipheriyltin 
hydride, di-n-butyltin hydride, triethyltin hydride, 
trimethyltin hydride, trichlorosilane/tri-n-butylamine, 

25 trichlorosilane/tri-n-propylamine , triethylsilane , 
trimethylsilane , diphenylsilane , phenylsilane , 
polyme thylhydr o s iloxane , dimethylphenyls ilane , di - n - 
butylsilane, and methylphenylsilane; borane derivatives 
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such as diborane, dimethylamine - borane , trimethylamine- 
bor ane , e t hylenediamine - bor ane , pyridine - borane , 
dime thylsulf ide - borane , 2,3- dimethyl - 2 -butylborane 
( thexylborane ) , bis -3 -methyl -2 -butylborane ( disiamylborane) , 
diisopinocanephenylborane, dicyclohexylborane, and 9- 
borabicyclo[3,3, ljnonane (9-BBN); preferred examples are 
metal hydrogen complex compounds such as aluminum lithium 
hydride, trimethoxyaluminum lithium hydride, tri-t- 
butoxyaluminum lithium hydride, aluminum lithium hydride - 
trichloroaluminum ( alane ) , aluminum lithium hydride -boron 
trifluoride, aluminum hydride magnesium chloride, magnesium 
aluminum hydride, sodium aluminum hydride, sodium 
triethoxyaluminum hydride, sodium 

bis (methoxyethoxy) aluminum hydride, sodium boron hydride, 
sodium boron hydride -palladium/ carbon , sodium boron 
hydrogensulf ide , sodium boron hydrogencyanide, sodium 
trimethoxyboron hydride, lithium boron hydride, lithium 
boron hydrogencyanide, lithium triethylboron hydride, 
lithium tri-s-butylboron hydride, lithium tri- t-butylboron 
hydride, calcium boron hydride, potassium boron hydride, 
potassium triisopropoxyboron hydride, potassium tri-s- 
butylboron hydride, zinc boron hydride, tetramethylammonium 
boron hydride, and tetra-n-butylammonium cyanoboron hydride, 
with sodium boron hydride being more preferred. The 
reaction temperature which varies with the type of solvent 
and the like is typically in the range of -30°C - 100°C, 
preferably 0°C ~ 70°C. The reaction time which varies with 
the reaction temperature and the like is typically in the 
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range of 10 minutes - 48 hours, preferably 30 minutes - 24 
hours . 

Step A13 is for producing compound (7) and implemented 
by performing catalytic reduction in an alcoholic solvent 
5 or an inert solvent. The reaction is performed as in the 
aforementioned step A6 in process A. 

Process B is for producing compound (17) represented 
by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 

10 (II) in which Ar is a single bond, A is -O- and R 1 is -G-S- 
Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and R°, 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 

15 bond; compound (18) represented by the general formula (I) 
in which X 1 is a group of (3 configuration that is 
represented by the general formula (II) in which Ar is a 
single bond, A is -0- and R 1 is -G-S(0)-Z-, X 2 is a hydrogen 
atom, R a is a hydrogen atom, R b and R°, when taken together 

20 with the carbon atom in 3 -position to which they are bound, 
are -(C=0)-, and the dashed line together with the solid 
line is a single bond or a double bond; and compound (19) 
represented by the general formula (I) in which X 1 is a 
group of p configuration that is represented by the general 

25 formula (II) in which Ar is a single bond, A is -O- and R 1 
is -G-S(0) 2 -Z, X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
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dashed line together with the solid line is a single bond 
or a double bond. 
Proce ss B 




Step Bl is for producing compound (13) and implemented 
by reacting compound (3) with a base in an inert solvent to 
make a salt of compound (3) and then reacting it with 
compound (136) in an inert solvent. The reaction is 
performed as in the aforementioned step A3 in process A. 

Step B2 is for producing compound (14) and implemented 
by reacting compound (13) with a deprotecting agent, namely 
by removing the substituted silyl group, in an inert 
solvent . 

The inert solvent to be used is not limited in an 
particular way as long as it does not interfere with the 
reaction; examples include ether solvents such as ether, 
tetrahydrof uran, dioxane and dimethoxyethane , as well as 
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dimethylf ormamide and water, with tetrahydrof uran being 
preferred. The deprotecting agent to be used is not 
limited in any particular way and may be exemplified by 
fluorides such as hydrogen fluoride, hydrogen fluoride- 
pyridine, sodium fluoride, potassium fluoride and tetra-n- 
butylammonium fluoride, and organic acids such as formic 
acid, acetic acid and p-toluenesulf onic acid, with tetra-n- 
butylammonium fluoride being preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 80°C 
(preferably 0°C - 50°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 15 minutes - 24 hours (preferably 30 minutes - 
15 hours ) . 

Step B3 is for producing compound (15) and implemented 
by reacting compound (14) with a sulfonyl chloride compound 
in an amine-containing solvent or reacting compound (14) 
with a halogenating agent in an inert solvent. 

The amine-containing solvent to be used is not limited 
in any particularly way and may be exemplified by 
triethylamine , diisopropylethylamine , 1,8- 

diazabicyclo [ 5 . 4 . 0 ] -7-undecene and pyridine, with pyridine 
and triethylamine being preferred. 

The sulfonyl chloride compound to be used is not 
limited in any particular way and may be exemplified by p- 
toluenesulf onyl chloride , benzenesulf onyl chloride , 
methanesulf onyl chloride and trif luoromethanesulf onyl 
chloride, with methanesulf onyl chloride and 
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trif luoromethanesulf onyl chloride being preferred. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction of interest; examples include ether solvents such 
5 as ether, tetrahydrof uran, dioxane and dimethoxyethane, 
aromatic solvents such as benzene, toluene, xylene, 
quinoline and chlorobenzene f nitrile-containing solvents 
such as acetonitrile, halogen-containing solvents such as 
dichloromethane, chloroform and carbon tetrachloride, as 
10 well as cyclohexane, dimethyl sulfoxide, dime thylacet amide , 
dimethylimidazolidinone, dimethylf ormamide , N- 
methylpyrrolidone and ethyl acetate, with benzene and 
dichloromethane being preferred. 



15 by chlorinating agents such as carbon tetrachloride- 

triphenylphosphine , thionyl chloride, sulfuryl chloride, N- 
chlorosuccinimide-triphenylphosphine , N-chlorosuccinimide- 
dimethyl sulfide, phosphorus trichloride and phosphorus 
pentachloride, and brominating agents such as carbon 

20 tetrabromide-triphenylphosphine , N-bromosuccinimide- 

triphenylphosphine , N-bromosuccinimide-dimethyl sulfide , 
phosphorus tribromide and phosphorus pentabromide, and 
preferred examples are carbon tetrabromide- 
triphenylphosphine and thionyl chloride. The reaction 

25 temperature is typically in the range of 0°C - 80°C, 

preferably 10°C - 40°C. The reaction time which varies with 
the reaction temperature is typically in the range of 10 
minutes - 10 hours, preferably 30 minutes - 3 hours. 



The halogenating agent to be used may be exemplified 
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Step B4 is for producing compound (16) and implemented 
by reacting compound (137) with a metal alkoxide in an 
alcoholic solvent to make a reactive derivative of compound 
(137) and then reacting it with compound (15) in an 
5 alcoholic solvent. 

The alcoholic solvent to be used is not limited in any 
particular way and may be exemplified by methanol, ethanol, 
n-propanol f i-propanol and mixed solvents containing them, 
and preferred examples are methanol and a methanol- 
10 tetrahydrofuran mixed solvent. 

The metal alkoxide to be used is not limtied in any 
particular way and may be exemplified by sodium methoxide 
and sodium ethoxide, with sodium methoxide being preferred. 

The reaction temperature which varies with the solvent 
15 and other conditions is typically in the range of 0°C - 80°C, 
preferably 10°C - 40°C. The reaction time which varies with 
the reaction temperature and the like is typically in the 
range of 10 minutes - 10 hours, preferably 30 minutes - 8 
hours . 

20 Step B5 is for producing compound (17) and implemented 

by reacting compound (16) with an acid in an aqueous 
solvent . The reaction is performed as in the 
aforementioned step A5 in process A. 

Step B6 is for producing compound (18) and implemented 
25 by reacting compound (17) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step B7 is for producing compound (19) and implemented 
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by reacting compound (18) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Process B' is an alternative method for producing 
compound (243) having the dashed line in compound (17) 
forming a double bond together with the solid line and 
compound (244) having the dashed line in compound (17) 
forming a single bond together with the solid line. 
Process B f 




243 



Step B f l is for producing compound (149) and 
implemented by reacting compound (148) with a base in an 
inert solvent to make a salt of compound (148) and then 
reacting it with compound (136) in an inert solvent. The 
reaction is performed as in the aforementioned step A3 in 
process A. 

Step B f 2 is for producing compound (150) and 
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implemented by reacting compound (149) with a deprotecting 
agent, namely by removing the substituted silyl group, in 
an inert solvent. The reaction is performed as in the 
aforementioned step B2 in process B. 
5 Step B'3 is for producing compound (151) and 

implemented by reacting compound (150) with a sulfonyl 
chloride compound in an amine-containing solvent or 
reacting compound (150) with a halogenating agent in an 
inert solvent. The reaction is performed as in the 
10 aforementioned step B3 in process B. 

Step B'4 is for producing compound (152) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
derivative of compound (137) and then reacting it with 
15 compound (151) in an alcoholic solvent. The reaction is 
performed as in the aforementioned step B4 in process B. 

Step B'5 is for producing compound (153) and 
implemented by reacting compound (152) with an acid in an 
aqueous solvent. The reaction is performed as in the 
20 aforementioned step A5 in process A. 

Step B'6 is for producing compound (243) and 
implemented by reacting compound (153) with a reducing 
agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step A12 in 
25 process A. 

Step B f 7 is for producing compound (244) and 
implemented by performing catalytic reduction of compound 
(243) in an alcoholic solvent or an inert solvent or 

- 180 - 



^ iOQ6g2fji ,02250 2. 

• # •* 

reducing compound (243) with a reducing agent in an 
optionally miscible inert solvent. 

The solvent to be used in performing catalytic 
reduction 

may be exemplified by alcoholic solvents such as methanol, 
ethanol, n-propanol, i-propanol, n-butanol, s-butanol, t- 
butanol, pentanol, hexanol, cyclopropanol , cyclobutanol , 
cyclopentanol, cyclohexanol, ethylene glycol, 1,3- 
propanediol, 1 , 4-butanediol and 1 , 5-pentanediol , ether 
solvents such as ether, tetrahydrof uran , dioxane and 
dimethoxyethane, aromatic solvents such as benzene, toluene, 
xylene, quinoline and chlorobenzene, halogen- containing 
solvents such as dichloromethane , chloroform and carbon 
tetrachloride, amine -containing solvents such as pyridine 
and triethylamine , as well as cyclohexane, dimethyl 
sulfoxide , dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide, N-methylpyrrolidone , ethyl acetate, 
acetonitrile and nitromethane; preferred examples are 
ethanol, ether, dioxane, and pyridine. 

The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogeh- 

chlorotris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris ( triparatolylphosphine) rhodium ( I ) , hydrogen - 
chlorotris( triparamethoxyphenylphosphine) rhodium ( I ) , 
hydrogen ~hydridecarbonyltris( triphenylphosphine) rhodium ( I) , 
hydrogen- rhodium( II ) acetate, hydrogen- ruthenium ( II ) 
acetate, hydrogen - 

chlorohydrldetris ( triphenylphosphine ) ruthenium ( II), 
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hydrogen - 

carboxylatohydridetris ( triphenylphosphine ) ruthenium ( II ) , 
hydrogen -hydridecarbonyltris ( triphenylphosphine ) iridium ( I ) , 
hydrogen- plat inum( II ) -tin chloride complex, hydrogen- 
pent acyanocobalt ( II ) complex, hydrogen- tricyanobipyridine 
cobalt (II) complex, hydrogen- 

bis ( dimethylglyoximato ) cobalt (II) complex , hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen - 
bis ( tricarbonylcyclopentadienylchromium ) , hydrogen - 
pentacarbonyliron, hydrogen - 

bis ( cyclopentadienyl ) dicarbonyl titanium , hydrogen - 
hydridecarbonylcobalt complex, hydrogen - 
octacarbonyldicobalt , hydrogen -hydridecarbonylrhodium, 
hydro gen- chromium ( III ) acetylacetonato-triisobutylaluminum, 
hydrogen - cobalt (II) ace tylacet onat o - t riisobutylaluminum , or 
hydrogen -nickel (II ) -2-hexanoato-triethylaluminum, or an 
inhomogeneous system condition such as hydrogen-platinum 
dioxide , hydrogen-platinum/carbon, hydrogen- 
palladium/carbon , hydrogen -palladium/barium sulfate , 
hydrogen-palladium/calcium carbonate, hydrogen -Raney nickel 
hydrogen -copper chromite, hydrogen-rhodium/carbon, 
hydrogen -rhodium/ alumina, hydrogen -ruthenium dioxide, or 
hydrogen -ruthenium/ carbon; preferred examples are hydrogen - 
chlorotris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
palladium/carbon, hydrogen-palladium/calcium carbonate, etc 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 
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typically in the range of 10 minutes - 24 hours, preferably 
10 minutes - 6 hours . 

The inert solvent to be used in the reaction with the 



5 as it does not participate in the reaction; examples 
include ether solvents such as ether, tetrahydrofuran, 
dioxane and dimethoxyethane , aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane , 

10 chloroform and carbon tetrachloride, amine- containing 

solvents such as pyridine and triethylamine , as well as 
cyclohexane , dimethyl sulfoxide , dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone, acetonitrile and nitromethane; preferred 

15 examples are tetrahydrofuran, benzene, toluene and pyridine. 
The reducing agent to be used may be exemplified by 
metals such as sodium/liquid ammonia, lithium/liquid 
ammonia , lithium/methylamine , lithium/ e thy lamine , 
lithium/ethylenediamine, sodium/hexamethylphosphamide-t- 

20 butanol , sodium/ethanol , sodium/ t-butanol- terrahydrof uran 
and sodium/toluene-t-amyl alcohol, metal hydrides such as 
triphenyltin hydride, tri-n-butyltin hydride, diphenyltin 
hydride, di-n-butyltin hydride, triethyltin hydride, 
trimethyltin hydride , trichlorosilane/tri-n-butylamine , 

25 trichlorosilane/tri-n-propylamine , triethylsilane , 
trimethylsilane , diphenylsilane , phenylsilane , 
polymethylhydrosiloxane , dimethylphenylsilane , di-n- 
butylsilane and methylphenylsilane , metal hydrogen complex 



reducing agent is not limited in any particular way as long 
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compounds such as lithium aluminum hydride / copper ( I ) iodide, 
trimethoxyaluminum lithium hydride/copper ( I ) bromide, tri- 
t-butoxyaluminum lithium hydride/copper ( I ) bromide, sodium 
boron hydride, sodium boron hydride -palladium/ carbon, 
sodium boron hydrogensulf ide, sodium boron hydrogencyanide , 
sodium trimethoxyboron hydride, lithium boron hydride, 
lithium boron hydrogencyanide, lithium triethylboron 
hydride, lithium tri-s-butylboron hydride, lithium tri-t- 
butylboron hydride, calcium boron hydride, potassium boron 
hydride, potassium triisopropoxyboron hydride, potassium 
tri-s-butylboron hydride, zinc boron hydride, 
tetramethylammonium boron hydride and tetra-n-butylammonium 
cyanoboron hydride; preferred examples are sodium/liquid 
ammonia, lithium/ liquid ammonia, triphenyltin hydride, tri- 
n-butyltin hydride, lithium aluminum hydride/copper ( I ) 
iodide, trimethoxyaluminum lithium hydride /copper ( I ) 
bromide, sodium boron hydride and potassium tri-s- 
butylboron hydride. 

The reaction temperature which varies with the type of 
reducing agent is typically in the range of -80°C ~ 100°C, 
preferably -78°C - 80°C. The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 10 minutes - 24 hours, preferably 10 minutes - 
6 hours . 

Process C is for producing compound (25) represented 
by the general formula (I) in which X 1 is a group of |3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -0- and R 1 is -G- 
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CONH-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
R c , when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 
Process C 
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Step CI is for producing compound (22) and implemented 
by reacting compound (15) with a cyanylating agent in an 
10 inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; examples include ether solvents such as ether, 
tetrahydrof uran, dioxane and dimethoxyethane , aromatic 
15 solvents such as benzene, toluene, xylene, quinoline and 
chlorobenzene, halogen-containing solvents such as 
dichloromethane , chloroform and carbon tetrachloride, as 
well as cyclohexane, dimethyl sulfoxide, dimethylacetamide, 
dimethylimidazolidinone , dimethylf ormamide , N- 
20 methylpyrrolidone, methyl acetate, acetonitrile and 

- 185 - 




Q Q l£n Q5S 




nitromethane; a preferred example is dimethyl sulfoxide. 

The cyanlyating agent to be used may be exemplified by 
lithium cyanide, sodium cyanide, potassium cyanide, etc. 
and sodium cyanide is preferred. The reaction temperature 
5 is typically in the range of 0°C - 80°C, preferably 10°C - 
40°C. The reaction time which varies with the reaction 
temperature and the like is typically in the range of 10 
minutes - 24 hours, preferably 1 hour - 15 hours. 



10 by hydrolyzing compound (22) in the presence of a base. 
The solvent to be used is not limited in any 
particular way as long as it is used in ordinary hydrolytic 
reaction; examples can be alcoholic solvents such as 
methanol and ethanol, ether solvents such as 

15 tetrahydrof uran and dioxane, water, and mixtures thereof; 

preferred examples are water and hydrous alcoholic solvents 
such as water- ethanol. 

The base to be used is not limited in any particular 
way as long as it does not affect other portions of the 

20 compound; preferred examples are metal hydroxides such as 
lithium hydroxide, sodium hydroxide, potassium hydroxide, 
calcium hydroxide, barium hydroxide and cesium hydroxide, 
with sodium hydroxide and potassium hydroxide being 
particularly preferred. 

25 The reaction temperature is typically in the range of 

0°C - 100°C, preferably 50°C - 100°C. 

The reaction time which varies with the reaction 
temperature and the like is typically in the range of 10 
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minutes - 48 hours, preferably 5 hours - 48 hours. 

Step C3 is for producing compound (24) and implemented 
by reacting compound (23) or reactive derivatives thereof 
(acid halides, mixed acid anhydrides or active esters) with 
5 compound (138) or acid addition salts thereof in an inert 
solvent . 

The reaction is performed by, for example, the acid 
halide method, the mixed acid anhydride method, the active 
ester method or the condensation method. The acid halide 

10 method is implemented by reacting compound (23) with a 

halogenating agent (e.g. thionyl chloride, chloride oxalate, 
phosphorus pentachloride, etc.) in an inert solvent to 
prepare an acid halide which is then reacted with compound 
(138) or an acid addition salt in an inert solvent in the 

15 presence or absence of a base (preferably in it's presence). 
The base to be used may be exemplified by organic amines 
such as triethylamine , N-methylmorpholine , pyridine and 4- 
dimethylaminopyr idine , alkali metal bicarbonates such as 
sodium bicarbonate and potassium bicarbonate, and alkali 

20 metal carbonates such as sodium carbonate and potassium 

carbonate; organic amines are preferred (with triethylamine 
being particularly preferred) . 

The solvent to be used is not limited in any 
particular way as long as it does not participate in the 

25 reaction; examples include hydrocarbon solvents such as 

hexane, cyclohexane, benzene, toluene and xylene, halogen- 
containing solvents such as dichloromethane, 1,2- 
dichloroethane and carbon tetrachloride, ether solvents 
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such as ether, tetrahydrof uran and dioxane, ketonic 
solvents such as acetone, amide-containing solvents such as 
N,N-dimethylacetamide, N,N- dime thy If ormamide and N-methyl- 
2-pyrrolidone, and sulf oxide-containing solvents such as 
5 dimethyl sulfoxide; preferred examples are hydrocarbon 

solvents, halogen -containing solvents and ether solvents, 
and more preferred examples are ether solvents (with 
tetrahydrof uran being particularly preferred) . The 
reaction temperature varies with the type of solvent and 

10 the like; however, for both the reaction of a halogenating 
agent with compound (23) and the reaction of an acid halide 
with compound (138) or its acid addition salt, the range is 
typically between -20 °C and 150 °C; preferably, the 
temperature for the reaction between a halogenating agent 

15 and compound (23) is in the range of -10°C ~ 50°C, and the 
temperature for the reaction between an acid halide and 
compound (138) or its acid addition salt is in the range of 
0°C - 100°C. The reaction time which varies with the 
reaction temperature and the like is typically in the range 

20 of 15 minutes - 24 hours (preferably, 30 minutes - 15 
hours ) . 

The mixed acid anhydride method is implemented by 
reacting a C 1 -C 6 alkyl halogenocarbonate (where C x -C 6 refers 
to a straight -chained or branched alkyl group having 1-6 
25 carbon atoms), a di-C^-Cg alkylcyanophosphoric acid or a 

diary lphosphorylazide with compound (23) to prepare a mixed 
acid anhydride which is then reacted with compound (138) or 
an acid addition salt thereof. The reaction for preparing 
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a mixed acid anhydride is performed by reacting a C^-C^ 
alkyl halogenocarbonate such as methyl chlorocarbonate , 
ethyl chlorocarbonate, isobutyl chlorocarbonate or hexyl 
chlorocarbonate (preferably ethyl chlorocarbonate or 
5 isobutyl chlorocarbonate), a d±-C 1 -C 6 alkylcyanophosphoric 
acid such as dimethylcyanophosphoric acid, 

diethylcyanophosphoric acid or dihexylcyanophosphoric acid 
or a diary lphosphoric acid azide such as diphenylphosphoric 
acid azide, di- (p- nit rophenyl) phosphoric acid azide or 

10 dinaphthy lphosphoric acid azide (preferably 

diphenylphosphoric acid azide) with compound (23), 
preferably in an inert solvent in the presence of a base. 

The base and the inert solvent to be used are .the same 
as those used when the acid halide method is employed in 

15 the step under consideration. The reaction temperature 
which varies with the type of solvent and the like is 
typically in the range of -20°C ~ 50°C (preferably 0°C - 
30°C) . The reaction time which varies with the reaction 
temperature and the like is typically in the range of 15 

20 minutes - 24 hours (preferably 30 minutes - 15 hours). 

The reaction between a mixed acid anhydride and 
compound (138) or its acid addition salt is performed in an 
inert solvent in the presence or absence (preferably the 
presence) of a base, and the base and the inert solvent to 

25 be used are the same as those used in the above acid halide 
method. The reaction temperature which varies with the 
type of solvent and the like is typically in the range of - 
20°C ~ 50°C (preferably 0°C - 30°C) . The reaction time 
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which varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 24 hours (preferably 
30 minutes - 15 hours). If a di-C^Q alkylcyanophosphoric 
acid or a diary lphosphoric acid azide is used in the 
5 process under consideration, compound (23) may be directly 
reacted with compound (138) or its acid addition salt in 
the presence of a base. 

The active esterif ication method is implemented by 
reacting compound (23) with an active esterif ying agent 
10 (e.g. N-hydroxy compounds such as N- hydroxy succinimide and 
N-hydroxybenzotriazole) in the presence of a condensing 
agent (e.g. dicyclohexylcarbodiimide or 

carbonyldiimidazole) to prepare an active ester which is 
then reacted with compound (138) or an acid addition salt 

15 thereof. The reaction for preparing an active ester is 
preferably performed in an inert solvent and the inert 
solvent to be used may be exemplified by ether solvents 
such as ether, tetrahydrof uran , dioxane and dimethoxyethane , 
halogen-containing solvents such as dichloromethane , 

20 chloroform and carbon tetrachloride, as well as 

dimethylf ormamide , ethyl acetate, acetonitrile , etc.; 
preferred examples are dichloromethane, acetonitrile, ethyl 
acetate, etc. The reaction temperature varies with the 
type of solvent and the like; the temperature for the 

25 active esterif ication reaction is typically in the range of 
-20°C ~ 50°C (preferably -10°C ~ 30°C), and the temperature 
for the reaction between the active ester compound and 
compound (138) or its acid addition salt is typically in 
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the range of -20°C - 50°C (preferably -10°C ~ 30°C) . The 
reaction time varies with the reaction temperature and the 
like; however, for both reactions, it is typically in the 
range of 15 minutes - 24 hours (preferably 30 minutes - 15 
5 hours ) . 

The condensation method is performed by directly 
reacting compound (23) with compound (138) or an acid 
addition salt thereof in the presence of a condensing agent 
[e.g. dicyclohexylcarbodiimide, carbonyldiimidazole, or 1- 
10 ( N , N- dime thy laminopropyl ) - 3 - ethylcarbodiimide 

hydrochloride]. This reaction is performed as in the 
aforementioned reaction for preparing the active ester. 

Step C4 is for producing compound (25) and implemented 
by reacting compound (24) with an acid in an aqueous 
15 solvent and this reaction is performed as in the 
aforementioned step A5 in process A. 

Process C f is a method of producing compound (245) 
having the dashed line in compound (25) forming a double 
bond together with the solid line, and compound (158) 
20 having the dashed line in compound (25) forming a single 
bond together with the solid line. 
Process C 
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158 

Step C'l is for producing compound (154) and 
implemented by reacting compound (151) with a cyanylating 
5 agent in an inert solvent. The reaction is performed as in 
the aforementioned step CI in process C. 

Step C f 2 is for producing compound (155) and 
implemented by hydrolyzing compound (154) in the presence 
of a base. The reaction is performed as in the 
10 aforementioned step C2 in process C. 

Step c'3 is for producing compound (156) and 
implemented by reacting compound (155) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (138) or acid addition salts 
15 thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

Step CM is for producing compound (157) and 
implemented by reacting compound (156) with an acid in an 
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aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step C'5 is for producing compound (245) and 
implemented by reacting compound (157) with a reducing 
5 agent in an optionally miscible inert solvent. The 

reaction is performed as in the aforementioned step A12 in 
process A. 

Step C f 6 is for producing compound (158) and 
implemented by performing catalytic reduction of compound 

10 (245) in an alcoholic solvent or an inert solvent or 
reacting compound (245) with a reducing agent in an 
optionally miscible inert solvent. 

The solvent to be used in performing catalytic 
reduction may be exemplified by alcoholic solvents such as 

15 methanol, ethanol, n-propanol, i-propanol, n-butanol, s- 
butanol, t-butanol, pentanol, hexanol, cyclopropanol , 
cyclobutanol, cyclopentanol , cyclohexanol, ethylene glycol, 
1,3 -propanediol, 1 , 4-butanediol and 1 , 5-pentanediol , ether 
solvents such as ether, tetrahydrof uran, dioxane and 

20 dimethoxyethane, aromatic solvents such as benzene, toluene, 
xylene, quinoline and chlorobenzene, halogen -containing 
solvents such as dichloromethane , chloroform and carbon 
tetrachloride, amine -containing solvents such as pyridine 
and triethylamine, as well as cyclohexane, dimethyl 

25 sulfoxide, dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide, N-methylpyrrolidone , ethyl acetate, 
acetonitrile and nitromethane; preferred examples are 
ethanol, ether, dioxane, and pyridine. 
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The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogen- 

chlorotr is ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris(triparatolylphosphine)rhodium(I) , hydrogen - 
5 chlorotris ( triparamethoxyphenylphosphine ) rhodium( I ) , 

hydrogen-hydridecarbonyltris (triphenylphosphine) rhodium ( I ) , 
hydrogen - rhodium ( II ) acetate, hydrogen -ruthenium( II ) 
acetate, hydrogen - 

chlorohydridetris ( triphenylphosphine ) ruthenium ( II), 
10 hydrogen - 

carboxylat ohydridetr is ( triphenylphosphine ) ruthenium (II), 
hydrogen-hydridecarbonyltris ( triphenylphosphine ) iridium ( I ) , 
hydrogen -plat inum( II ) -tin chloride complex, hydrogen- 
pent acyanocobalt (II) complex , hydrogen- tr icyanobipyr idine 

15 cobalt (II) complex, hydrogen - 

bis ( dimethylglyoximato ) cobalt (II) complex , hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen - 
bis ( tricarbonylcyclopentadienylchromium) , hydrogen - 
pentacarbonyliron , hydrogen - 

20 bis ( cyclopentadienyl ) dicarbonylt Itanium , hydrogen - 
hydridecarbonylcobalt complex, hydrogen - 
octacarbonyldicobalt , hydrogen-hydridecarbonylrhodium , 
hydrogen - chromium (III) acetylacet onat o - 1 r iisobutylaluminum , 
hydrogen - cobalt ( II) acetylacetonato-triisobutylaluminum, or 

25 hydrogen - nickel ( II) -2-hexanoato-triethylaluminum, or an 
inhomogeneous system condition such as hydrogen-platinum 
dioxide , hydrogen-platinum/carbon , hydrogen- 
palladium/ carbon , hydrogen -palladium/barium sulfate , 
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hydrogen -palladium/calcium carbonate, hydrogen -Raney nickel, 
hydro gen -copper chromite , hydrogen -rhodium/ carbon , 
hydrogen -rhodium/ alumina, hydrogen-ruthenium dioxide, or 
hydrogen -ruthenium/carbon; preferred examples are hydrogen - 
5 chloro tr is ( tr iphenylphosphine ) rhodium ( I ) , hydrogen - 

palladium/carbon, hydrogen-palladium/calcium carbonate, etc. 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 

10 typically in the range of 10 minutes - 24 hours, preferably 
10 minutes - 6 hours. 

The inert solvent to be used in the reaction with the 
reducing agent is not limited in any particular way as long 
as it does not participate in the reaction; examples 

15 include ether solvents such as ether, tetrahydrof uran, 
dioxane and dimethoxyethane , aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane , 
chloroform and carbon tetrachloride, amine -containing 

20 solvents such as pyridine and triethylamine, as well as 
cyclohexane , dimethyl sulfoxide , dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone , acetonitrile and nitromethane ; preferred 
examples are tetrahydrof uran, benzene, toluene and pyridine. 

2 5 The reducing agent to be used may be exemplified by 

metals such as sodium/liquid ammonia, lithium/ liquid 
ammonia , lithium/methylamine , lithium/ethylamine , 
lithium/ethylenediamine, sodium/hexamethylphosphamide- t- 
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butanol , sodium/ethanol, sodium/t-butanol- terrahydrof uran , 
sodium/toluene- t-amyl alcohol, metal hydrides such as 
triphenyltin hydride, tri-n-butyltin hydride, diphenyltin 
hydride, di-n-butyltin hydride, triethyltin hydride, 
5 trimethyltin hydride, trichlorosilane/tri-n-butylamine , 
trichlorosilane/tri-n-propylamine, triethylsilane , 
trimethylsilane , diphenylsilane , phenylsilane , 
polymethylhydrosiloxane , dimethylphenylsilane, di-n- 
butylsilane and methylphenylsilane; metal hydrogen complex 

10 compounds such as lithium aluminum hydride /copper ( I ) iodide, 
trimethoxyaluminum lithium hydride/ copper ( I ) bromide, tri- 
t-butoxyaluminum lithium hydride /copper ( I ) bromide, sodium 
boron hydride, sodium boron hydride -palladium/ carbon , 
sodium boron hydrogensulf ide , sodium boron hydrogencyanide , 

15 sodium trimethoxyboron hydride, lithium boron hydride, 
lithium boron hydrogencyanide, lithium triethylboron 
hydride, lithium tri-s-butylboron hydride, lithium tri-t- 
butylboron hydride, calcium boron hydride, potassium boron 
hydride, potassium triisopropoxyboron hydride, potassium 

20 tri-s-butylboron hydride, zinc boron hydride, 

tetramethylammonium boron hydride and tetra-n-butylammonium 
cyanoboron hydride; preferred examples are sodium/liquid 
ammonia, lithium/liquid ammonia, triphenyltin hydride, tri- 
n-butyltih hydride, lithium aluminum hydride /copper ( I ) 

25 iodide, trimethoxyaluminum lithium hydride/copper ( I ) 
bromide, sodium boron hydride and potassium tri-s- 
butylboron hydride . 

The reaction temperature which varies with the type of 
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reducing agent is typically in the range of -80°C ~ 100°C, 
preferably -78°C ~ 80°C. The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 10 minutes - 24 hours, preferably 10 minutes - 
5 6 hours . 

Process D is for producing compound (30) represented 

by the general formula (I) in which X 1 is a group of p 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -O- and R 1 is -G- 

10 NHCO-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
R°, when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 

15 Process P 




29 



Step Dl is for producing compound (27) and implemented 
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by reacting compound (14) with phthalimide in an inert 
solvent in the presence of an azodicarboxylic acid dialkyl 
ester (preferably diethyl azodicarboxylate) and a phosphine 
compound (preferably triphenylphosphine) . 



particular way as long as it does not participate in the 
reaction; examples are ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane , and aromatic 
solvents such as benzene, toluene, xylene, quinoline and 

10 chlorobenzene, with tetrahydrofuran being preferred. The 
reaction temperature which varies with the type of solvent 
and the like is typically in the range of 0°C - 50°C 
(preferably 10°C - 30°C). The reaction time which varies 
with the reaction temperature and the like is typically in 

15 the range of 15 minutes - 48 hours (preferably 30 minutes - 
24 hours) . 

Step D2 is an alternative step for producing compound 
(27) and implemented by reacting compound (15) with a metal 
salt of phthalimide (preferably phthalimide potassium) in 

20 an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; examples include ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane, aromatic 

25 solvents such as benzene, toluene, xylene, quinoline and 
chlorobenzene, halogen-containing solvents such as 
dichloromethane, as well as dimethyl sulfoxide, 
dimethylacetamide , dimethylimidazolidinone , 



5 



The inert solvent to be used is not limited in any 
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dimethylf ormamide, and N-methylpyrrolidone; a preferred 
example is tetrahydrof uran . 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 50°C 
5 (preferably 10°C - 30°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 15 minutes - 48 hours (preferably 30 minutes - 
24 hours) . 

Step D3 is for producing compound (28) and implemented 
10 by reacing compound (27) with an amine -containing compound 
(preferably hydrazine) in an alcoholic solvent. 

The alcoholic solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction and examples are methanol, ethanol, n-propyl 
15 alcohol and i-propyl alcohol, with ethanol being preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 50°C 
(preferably 10°C - 30°C). The reaction time which varies 
with the reaction temperature and the like is typically in 
20 the range of 15 minutes - 48 hours (preferably 30 minutes - 
24 hours) . 

Step D4 is for producing compound (29) and implemented 
by reacting compound (139) or reactive derivatives thereof 
(acid halides, mixed acid anhydrides or active esters) with 
25 compound (28) or acid addition salts thereof in an inert 
solvent. The reaction is performed as in the 
aforementioned step C3 in process C. 

Step D5 is for producing compound (30) and implemented 
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by reacting compound (29) with an acid in an aqueous 
solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Process D 1 is a method of producing compound (246) 
having the dashed line in compound (30) forming a double 
bond together with the solid line, and compound (163) 
having the dashed line in compound (30) forming a single 
bond together with the solid line. 
P roc e ss D ! 




161 162 




Step D'l is for producing compound (159) and 
implemented by reacting compound (150) with phthalimide in 
an inert solvent in the presence of an azodicarboxylic acid 
dialkyl ester (preferably diethyl azodicarboxylate) and a 
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phosphine compound (preferably triphenylphosphine) . The 
reaction is performed as in the aforementioned step Dl in 
process D. 

Step D'2 is an alternative step for producing compound 
5 (159) and implemented by reacting compound (151) with a 
metal salt of phthalimide (preferably phthalimide 
potassium) in an inert solvent. The reaction is performed 
as in the aforementioned step D2 in process D. 



10 implemented by reacing compound (159) with an amine- 

containing compound (preferably hydrazine) in an alcoholic 
solvent. The reaction is performed as in the 
aforementioned step D3 in process D. 



15 implemented by reacting compound (139) or reactive 

derivatives thereof (acid halides , mixed acid anhydrides or 
active esters) with compound (160) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step D4 in process D. 

20 Step D'5 is for producing compound (162) and 

implemented by reacting compound (161) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step C4 in process C. 



25 implemented by reacting compound (162) with a reducing 
agent in an optionally miscible inert solvent . The 
reaction is performed as in the aforementioned step A12 in 
process A. 



Step D'3 is for producing compound (160) and 



Step DM is for producing compound (161) and 



Step D'6 is for producing compound (246) and 
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Step D'7 is for producing compound (163) and 
implemented by performing catalytic reduction of compound 
(246) in an alcoholic solvent or an inert solvent or by 
reacting compound (246) with a reducing agent in an 
5 optionally miscible inert solvent. The reaction is 

performed as in the aforementioned step C6 in process C. 

Process E is for producing compound (35) represented 
by the general formula (I) in which X 1 is a group of p 
configuration that is represented by the general formula 

10 (II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH=CH-CH 2 -R 4 , X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3-position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 

15 a single bond or a double bond; compound (36) represented 
by the general formula ( I ) in which X 1 is a group of |3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -(CH 2 ) 3 -R 4 , X 2 is a hydrogen atom, R a is a hydrogen 

20 atom, R b and R°, when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0), and the 
dashed line together with the solid line is a single bond 
or a double bond; compound (38) represented by the general 
formula (I) in which X 1 is a group of p configuration that 

25 is represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R 1 is -(CH 2 ) 3 -G 3 - 
S(0)-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
R°, when taken together with the carbon atom in 3-position 
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to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond; and compound (39) represented by the general formula 
(I) in which X 1 is a group of p configuration that is 
represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R 1 is -(CH 2 ) 3 -G 3 - 
S(0) 2 -Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
R c , when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 
Pro ce ss E 
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Step El is for producing compound (32) and implemented 
by reacting compound (134) with a metal (preferably 
magnesium) or an alkyllithium (preferably t-butyllithium) 
in an inert solvent to make a reactive derivative of 
5 compound (134) and reacting it with compound (2) -in an 

inert solvent . The inert solvent to be used is not limited 
in any particular way as long as it does not participate in 
the reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran, dioxane and dimethoxye thane , and 

10 tetrahydrof uran is more preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 80°C 
(preferably 10°C - 50°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 

15 the range of 15 minutes - 24 hours (preferably 30 minutes - 
15 hours) . 

The reaction of interest can also be implemented by 
reacting compound (2) with compound (140) in an inert 
solvent in the presence of an activator. 

20 The inert solvent to be used is not limited in any 

particular way as long as it does not participate in the 
reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran , dioxane and dimethoxyethane , and 
halogen- containing solvents such as dichloromethane ; more 

25 preferred examples are tetrahydrof uran and dichloromethane. 
The activator to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are fluorides such as tetra-n- 
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butylammonium fluoride, and Lewis acids such as aluminum 
trichloride, ethylaluminum dichloride, titanium 
tetrachloride, boron trifluoride, and trimethylsilyl 
trif luoromethanesulf onate; a preferred example is 
5 trimethylsilyl trif luoromethanesulf onate . 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of -78°C - 
50°C (preferably -60°C ~ 30°C) . The reaction time which 
varies with the reaction temperature and the like is 

10 typically in the range of 15 minutes - 24 hours (preferably 
30 minutes - 5 hours). 

Step E2 is for producing compound (33) and implemented 
by reacting compound (32) with a reducing agent in an inert 
solvent in the presence of an additive. 

15 The inert solvent to be used is not limited in any 

particular way as long as it does not participate in the 
reaction; examples include aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane, 

20 chloroform and carbon tetrachloride, and ether solvents 
such as ether, tetrahydrof uran , dioxane and 
dimethoxyethane; preferred examples are benzene, toluene 
and dichloromethane. 



25 particular way as long as it does not interfer with the 
reaction and preferred examples are 1 , 1 f - thiocarbonyl 



The additive to be used is not limited in any 



diimidazole, phosgene, benzoyl chloride, zinc iodide, boron 



trifluoride (BF 3 ), etc. 
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The reducing agent to be used may be exemplified by 
metal hydrides such as triphenyltin hydride, tri-n-butyltin 
hydride, diphenyltin hydride, di-n-butyltin hydride, 
triethyltin hydride, trimethyltin hydride, 
5 trichlorosilane/tri-n-butylamine , trichlorosilane/ tri-n- 
propylamine , triethylsilane , trimethylsilane , 
diphenylsilane , phenylsilane , polymethylhydrosiloxane , 
dimethylphenylsilane , di-n-butylsilane and 
methylphenylsilane; and metal hydrogen complex compounds 

10 such as lithium aluminum hydride, trimethoxyaluminum 

lithium hydride, tri- t -but oxy aluminum lithium hydride, 
lithium aluminum hydride- trichloroaluminum (alane) , lithium 
aluminum hydride-boron trifluoride, aluminum hydride 
magnesium chloride, magnesium aluminum hydride, sodium 

15 aluminum hydride, sodium triethoxy aluminum hydride, sodium 
bis (methoxyethoxy ) aluminum hydride, sodium boron hydride, 
sodium boron hydride-palladium/carbon, sodium boron 
hydrogensulf ide, sodium boron hydrogencyanide , sodium 
trimethoxyboron hydride, lithium boron hydride, lithium 

20 boron hydrogencyanide, lithium triethylboron hydride, 

lithium tri-s-butylboron hydride, lithium tri-t-butylboron 
hydride, calcium boron hydride, potassium boron hydride, 
potassium triisopropoxyboron hydride, potassium tri-s- 
butylboron hydride, zinc boron hydride, tetramethylammonium 

25 boron hydride, and tetra-n-butylammonium cyanoboron 

hydride; preferred examples are tri-n-butyltin hydride, 
triethylsilane and sodium boron hydrogencyanide. 

The reaction temperature which varies with the type of 
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solvent and the like is typically in the range of 0°C ~ 
150°C (preferably 10°C - 100°C) . The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 24 hours (preferably 
5 30 minutes - 15 hours). 

In this step, a compound having the allyl group in the 
11 -position of compound (33) oriented in a configuration 
forms as a by-product and this may be used to give 
compounds having X 1 in compound (35), compound (36), 
10 compound (38) and compound (39) oriented in a configuration 
Step E3 is for producing compound (34) and implemented 
by reacting compound (33) with compound (141) in an inert 
solvent in the presence of an organometallic catalyst . The 
reaction is performed as in the aforementioned step A4 in 
15 process A. 

Step E4 is for producing compound (35) and implemented 
by reacting compound (34) with an acid in an aqueous 
solvent . The reaction is performed as in the 
aforementioned step A5 in process A. 
20 Step E5 is for producing compound (36) and implemented 

by performing catalytic reduction in an alcoholic solvent 
or an inert solvent. The reaction is performed as in the 
aforementioned step A6 in process A. 

Step E7 is for producing compound (38) in the case 
25 where Q 2 in R 4 in compound (36) is -S- and implemented by 

reacting compound (36) with an oxidizing agent in an inert 
solvent . The reaction is performed as in the 
aforementioned step A8 in process A. 
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Step E8 is for producing compound (39) in the case 
where Q 2 in R 4 in compound (36) is -S- and implemented by 
reacting compound (36) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Process E' is an alternative method of producing 
compound (247) having the dashed line in compound (35) 
forming a double bond together with the solid line, and 
compound (248) having the dashed line in compound (36) 
forming a single bond together with the solid line. 
Pr oce ss E I 



lXhX. 


5 R E'1 


!hTh 






134 






164 






140 




165 




E'5 



247 



Step E'1 is for producing compound (165) and 
implemented by reacting compound (134) with a metal 
15 (preferably magnesium) or an alkyllithium (preferably t- 
butyllithium) in an inert solvent to make a reactive 
derivative of compound (134) and reacting it with compound 
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(164) in an inert solvent. Alternatively, step E'l may be 
implemented by reacting compound (164) with compound (140) 
in an inert solvent in the presence of an activator. The 
reaction is performed as in the aforementioned step El in 
5 process E. 

Step E'2 is for producing compound (166) and 
implemented by reacting compound (166) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step E2 
10 in process E. 

In this step, a compound having the allyl group in 
the 11 -position of compound (166) oriented in a 
configuration forms as a by-product and this may be used to 
give compounds having X 1 in compound (35) and compound (36) 
15 oriented in a configuration. 

Step E'3 is for producing compound (167) and 
implemented by reacting compound (166) with compound (141) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
20 aforementioned step E3 in process E. 

Step E'4 is for producing compound (168) and 
implemented by reacting compound (167) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step D'5 in process D 1 . 
25 Step E'5 is for producing compound (247) and 

implemented by reacting compound (168) with a reducing 
agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step A12 in 
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process A. 

Step E'6 is for producing compound (36) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent . The reaction is 
performed as in the aforementioned step A6 in process A. 

Process F is for producing compound (49) represented 
by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -G 4 -S(0) -Z , X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 
a single bond or a double bond, and compound (52) 
represented by the general formula (I) in which X 1 is a 
group of p configuration that is represented by the general 
formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -G 4 -S(0) 2 -Z , X 2 is a hydrogen atom, R a is 
a hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=<3)-, and the dashed line together with the solid line is 
a single bond or a double bond. 
P r oc ess E 
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Step Fl is for producing compound (42) and implemented 
by reacting compound (142) with an alkyllithium (preferably 
5 n-butyllithium) in an inert solvent to make a reactive 

derivative of compound (142) and reacting it with compound 
(2) in an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
10 reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran, dioxane and dimethoxyethane , and 
tetrahydrof uran is more preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0 °C - 80 
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°C (preferably 10 °C - 50 °C) . The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 2 4 hours (preferably 
30 minutes - 15 hours ) . 
5 Step F2 is for producing compound (43) and implemented 

by reacting compound (42) with a reducing agent in an inert 
solvent in the presence of an additive. The reaction is 
performed as in the aforementioned step E2 in process E. 

In this step, a compound having the substituent in the 

10 11 -position of compound (43) oriented in a configuration 
forms as a by-product and this may be used to give 
compounds having X 1 in compound (49) and compound (52) 
oriented in a configuration. 

Step F3 is for producing compound (44) and implemented 

15 by reacting compound (43) with a deprotecting agent, namely, 
removing the substituted silyl group, in an inert solvent. 
The reaction is performed as in the aforementioned step B2 
in process B. 

Step F4 is for producing compound (45) and implemented 
20 by reacting compound (44) with a sulfonyl chloride compound 
in an amine-containing solvent or reacting compound (44) 
with a halogenating agent in an inert solvent. The 
reaction is performed as in the aforementioned stepp B3 in 
process B. 

25 Step F5 is for producing compound (46) and implemented 

by reacting compound (137) with a metal alkoxide in an 
alcoholic solvent to make a reactive derivative of compound 
(137) and reacting it with compound (45) in an alcoholic 



solvent . The reaction is performed as in the 
aforementioned step B4 in process B. 

Step F6 is for producing compound (47) and implemented 
by reacting compound (46) with an oxidizing agent in an 
5 inert solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step F7 is for producing compound (48) and implemented 
by reacting compound (47) with an acid in an aqueous 
solvent. The reaction is performed as in the 
10 aforementioned step A5 in process A. 

Step F8 is for producing compound (49) and implemented 
by performing catalytic reduction of compound (48) in an 
alcoholic solvent or an inert solvent . 

The solvent to be used may be exemplified by alcoholic 
15 solvents such as methanol, ethanol, n-propanol, i-propanol, 
n-butanol, s-butanol, t-butanol, pentanol, hexanol, 
cyclopropanol , cyclobutanol , cyclopentanol , cyclohexanol , 
ethylene glycol, 1 , 3 -propanediol, 1 , 4-butanediol , and 1,5- 
pentanediol, ether solvents such as ether, tetrahydrof uran , 
20 dioxane and dimethoxyethane, aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane , 
chloroform and carbon tetrachloride, as well as cyclohexane, 
dimethyl sulfoxide , dimethylacetamide , 
25 dimethylimidazolidinone, dimethylf ormamide , N- 

methylpyrrolidone , ethyl acetate, acetonitrile and 
nitromethane ; a preferred example is ethyl acetate. 

The condition to be used in catalytic reduction is a 
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homogeneous system such as hydrogen- 

chlorotris ( t riphenylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris(triparatolylphosphine)rhodium(I) , hydrogen - 
chlorotris (triparamethoxyphenylphosphine) rhodium ( I ) , 
5 hydrogen-hydridecarbonyltris( triphenylphosphine) rhodium ( I ) , 
hydrogen- rhodium ( II ) acetate, hydrogen- ruthenium ( II ) 
acetate, hydrogen - 

chlorohydr idet ris ( triphenylphosphine ) ruthenium ( I I ) , 
hydrogen - 

10 carboxylatohydridetris( triphenylphosphine ) ruthenium ( II ) , 

hydrogen -hydridecarbonylt ris ( triphenylphosphine ) iridium ( I ) , 
hydrogen-plat inum( II ) -tin chloride complex, hydrogen - 
pentacyanocobalt ( II ) complex, hydrogen -tricyanobipyridine 
cobalt (II) complex , hydrogen- 

15 bis (dimethylglyoximato) cobalt ( II) complex, hydrogen -methyl 
benzoate- tricarbonylchromium complex, hydrogen - 
bis ( tricarbonylcyclopentadienylchromium) , hydrogen - 
pentacarbonyliron , hydrogen - 

bis ( cyclopentadienyl ) dicarbonyltitanium , hydrogen- 

20 hydridecarbonylcobalt complex, hydrogen - 

octacarbonyldicobalt , hydrogen - hydridecar bony lrhodium, 
hydrogen - chromium (III) ace tylace t onat o - t r iisobutylaluminum , 
hydrogen -cobalt ( II ) acetylacetonato- triisobutylaluminum, or 
hydrogen- nickel ( II ) -2-hexanoato-triethylaluminum, or an 

25 inhomogeneous system condition such as hydrogen -platinum 
dioxide , hydrogen-platinum/carbon , hydrogen- 
palladium/ carbon , hydrogen-palladium/barium sulfate , 
hydrogen -palladium/ calcium carbonate, hydrogen -Raney nickel, 
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hydrogen - copper chr omit e , hydrogen - rhodium/ carbon , 
hydrogen-rhodium/alumina, hydrogen -ruthenium dioxide, or 
hydrogen-ruthenium/carbon; a preferred example is hydrogen 
palladium/ carbon . 
5 The reaction temperature is typically in the range of 

0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 24 hours, preferably 
10 minutes - 6 hours. 

10 As an ancillary to this reaction, conversion to a 

single bond may occasionally be effected if the dashed line 
forms a double bond together with the solid line. 

Step Fll is for producing compound (52) and 
implemented by reacting compound (49) with an oxidizing 

15 agent in an inert solvent. The reaction is performed as in 
the aforementioned step B7 in process B. 

Process F' is an alternative method of producing 
compound (249) having the dashed line in compound (48) 
forming a double bond together with the solid line. 

20 Process F ? 
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Step F'l is for producing compound (169) and 
implemented by reacting compound (142) with an alkyllithium 
(preferably n-butyllithium) in an inert solvent to make a 
reactive derivative of compound (142) and reacting it with 
compound (164) in an inert solvent. The reaction is 
performed as in the aforementioned step Fl in process F. 

Step F'2 is for producing compound (170) and 
implemented by reacting compound (169) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step F2 
in process F. 

In this step, a compound having the substituent in the 
11-position of compound (170) oriented in a configuration 
forms as a by-product and this may be used to give a 
compound having X 1 in compound (249) oriented in a 





DSSSQS 



configuration . 

Step F'3 is for producing compound (171) and 
implemented by reacting compound (170) with a deprotecting 
agent, namely, removing the substituted silyl group, in an 
5 inert solvent. The reaction is performed as in the 
aforementioned step F3 in process F. 

Step F'4 is for producing compound (172) and 
implemented by reacting compound (171) with a sulfonyl 
chloride compound in an amine -containing solvent or 
10 reacting compound (171) with a halogenating agent in an 
inert solvent. The reaction is performed as in the 
aforementioned stepp F4 in process F. 

Step F'5 is for producing compound (173) and 
implemented by reacting compound (137) with a metal 
15 alkoxide in an alcoholic solvent to make a reactive 

derivative of compound (137) and reacting it with compound 
(172) in an alcoholic solvent. The reaction is performed 
as in the aforementioned step F5 in process F. 



20 implemented by reacting compound (173) with an oxidizing 

agent in an inert solvent. The reaction is performed as in 

the aforementioned step F6 in process F. 

Step F'7 is for producing compound (175) and 

implemented by reacting compound (174) with an acid in an 

25 aqueous solvent. The reaction is performed as in the 

aforementioned step E'4 in process E. 



Step F'6 is for producing compound (174) and 



Step F'8 is for producing compound (249) and 



implemented by reacting compound (175) with a reducing 
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agent in an optionally miscible inert solvent- The 



reaction is performed as in the aforementioned step E'5 in 



process E. 



Process G is for producing compound (56) represented 



5 by the general formula (I) in which X 1 is a group of p 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -G 4 -COOH, X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R°, when taken together with the 

10 carbon atom in 3 -position to which they are bound, are - 

(C=0)-, and the dashed line together with the solid line is 
a single bond or a double bond, and compound (57) 
represented by the general formula (I) in which X 1 is a 
group of 6 configuration that is represented by the general 

15 formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -G 4 -CONH-Z , X 2 is a hydrogen atom, R a is 
a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 

20 a single bond or a double bond. 
Process G 
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Step Gl is for producing compound (53) and implemented 
by reacting compound (45) with a cyanylating agent in an 
5 inert solvent. The reaction is performed as in the 
aforementioned step CI in process C. 

Step G2 is for producing compound (54) and implemented 
by hydrolyzing compound (53) in the presence of a base. 
The reaction is performed as in the aforementioned step C2 
10 in process C. 

Step G3 is for producing compound (55) and implemented 
by reacting compound (54) with an acid in an aqueous 
solvent . The reaction is performed as in the 
aforementioned step A5 in process A. 
15 Step G4 is for producing compound (56) and implemented 

by performing catalytic reduction in an alcoholic solvent 
or an inert solvent. The reaction is performed as in the 
aforementioned step F8 in process F. 

As an ancillary to this reaction, conversion to a 
20 single bond may occasionally be effected if the dashed line 
forms a double bond together with the solid line. 
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Step G5 is for producing compound (57) and implemented 
by reacting compound (56) or reactive derivatives thereof 
(acid halides, mixed acid anhydrides or active esters) with 
compound (138) or acid addition salts thereof in an inert 
5 solvent. The reaction is performed as in the 
aforementioned step C3 in process C. 

Process G f is an alternative method of producing 
compound (250) having the dashed line in compound (55) 
forming a double bond together with the solid line. 
10 Process G' 




250 



Step G'l is for producing compound (176) and 
implemented by reacting compound (172) with a cyanylating 
agent in an inert solvent. The reaction is performed as in 
15 the aforementioned step Gl in process G. 

Step G f 2 is for producing compound (177) and 
implemented by hydrolyzlng compound (176) in the presence 
of a base. The reaction is performed as in the 
aforementioned step G2 in process G. 
20 Step G'3 is for producing compound (178) and 
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implemented by reacting compound (177) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step F'7 in process F' . . 

Step G'4 is for producing compound (250) and 
5 implemented by reacing compound (178) with a reducing agent 
in an optionally miscible inert solvent . The reaction is 
performed as in the aforementioned step F'8 in process F'. 

Process H is for producing compound (63) represented 
by the general formula (I) in which X 1 is a group of p 

10 configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -G 4 -NHCO-Z , X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are 

15 -(c=0)-, and the dashed line together with the solid line 
is a single bond or a double bond. 
Process H 
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Step HI is for producing compound (59) and implemented 
by reacting compound (44) with phthalimide in an inert 
solvent in the presence of an azodicarboxylic acid dialkyl 
ester (preferably diethyl azodicarboxylate) and a phosphine 
compound (preferably triphenylphosphine) . The reaction is 
performed as in the aforementioned step Dl in process D. 

Step H2 is an alternative step for producing compound 
(59) and implemented by reacting compound (45) with a metal 
salt of phthalimide (preferably phthalimide potassium) in 
an inert solvent. The reaction is performed as in the 
aforementioned step D2 in process D. 

Step H3 is for producing compound (60) and implemented 
by reacting compound (59) with an amine-containing compound 
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(preferably hydrazine) in an alcoholic solvent. The 
reaction is performed as in the aforementioned step D3 in 
process D. 

Step H4 is for producing compound (61) and implemented 
5 by reacting compound (139) or reactive derivatives thereof 
(acid halides, mixed acid anhydrides or active esters) with 
compound (60) or acid addition salts thereof in an inert 
solvent. The reaction is performed as in the 
aforementioned step C3 in process C. 
10 Step H5 is for producing compound (62) and implemented 

by reacting compound (61) with an acid in an aqueous 
solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 



15 by performing catalytic reduction in an alcoholic solvent 
or an inert solvent. The reaction is performed as in the 
aforementioned step F8 in process F. 

As an ancillary to this reaction, conversion to a 
single bond may occasionally be effected if the dashed line 

20 forms a double bond together with the solid line. 

Process H f is an alternative method of producing 
compound (251) having the dashed line in compound (62) 
forming a double bond together with the solid line . 
Proce ss H' 



Step H6 is for producing compound (63) and implemented 



25 
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Step H'l is for producing compound (179) and 
implemented by reacting compound (171) with phthalimide in 
5 an inert solvent in the presence of an azodicarboxylic acid 
dialkyl ester (preferably diethyl azodicarboxylate ) and a 
phosphine compound (preferably triphenylphosphine) . The 
reaction is performed as in the aforementioned step HI in 
process H. 

10 Step H'2 is an alternative step for producing compound 

(179) and implemented by reacting compound (172) with a 
metal salt of phthalimide (preferably phthalimide 
potassium) in an inert solvent. The reaction is performed 
as in the aforementioned step H2 in process H. 

15 Step H'3 is for producing compound (180) and 
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implemented by reacting compound (179) with an amine- 
containing compound (preferably hydrazine) in an alcoholic 
solvent . The reaction is performed as in the 
aforementioned step H3 in process H. 



implemented by reacting compound (139) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (180) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 

10 in the aforementioned step H4 in process H. 

Step H'5 is for producing compound (182) and 
implemented by reacting compound (181) with an acid in an 
aqueous solvent . The reaction is performed as in the 
aforementioned step G'3 in process G 1 . 

15 Step H'6 is for producing compound (251) and 

implemented by reacting compound (182) with a reducing 
agent in an optionally miscible inert solvent . The 
reaction is performed as in the aforementioned step G f 4 in 
process G ' . 

20 Process I is for producing compound (70) represented 

by the general formula (I) in which X 1 is a group of fi 
configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group) , A is -O- and R 1 is -CH 2 - 

25 CH=CH-CH 2 -R 2 , X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 



5 



Step H'4 is for producing compound (181) and 
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or a double bond; compound (71) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group (preferably a p-phenylene 
group), A is -O- and R 1 is -(CH 2 ) 4 -R 2 , X 2 is a hydrogen atom, 
R a is a hydrogen atom, R b and R c , when taken together with 
the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond or a double bond; compound (73) represented 
by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is - 
(CH 2 ) 4 -G 2 -S(0) -Z ; X 2 is a hydrogen atom, R a is a hydrogen 
15 atom, R b and R c , when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 
or a double bond; and compound (74) represented by the 
general formula (I) in which X 1 is a group of |3 
20 configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(peferably a p-phenylene group), A is -O- and R 1 is -(CH 2 ) 4 - 
G 2 -S(0) 2 -Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b 
and R c , when taken together with the carbon atom in 3- 
25 position to which they are bound, are -(C=0)-, and the 

dashed line together with the solid line is a single bond 
or a double bond. 
Process I 
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Step II is for producing compound (65) and implemented 
by reacting compound (143) with a metal (preferably 
5 magnesium) or an alkyllithium (preferably n-butyllithium) 
in an inert solvent to make a reactive derivative of 
compound (143) and reacting it with compound (2) in an 
inert solvent. The inert solvent to be used is not limited 
in any particular way as long as it does not participate in 
10 the reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran, dioxane and dimethoxyethane, and 
tetrahydrofuran is more preferred. The reaction 
temperature which varies with the type of solvent and the 
like is typically in the range of 0°C - 80°C (preferably 
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10°C - 50°C). The reaction time which varies with the 
reaction temperature and the like is typically in the range 
of 15 minutes - 24 hours (preferably 30 minutes - 15 hours). 

Step 12 is for producing compound (66) and implemented 
5 by reacting compound (65) with a reducing agent in an inert 
solvent in the presence of an additive. The reaction is 
performed as in the aforementioned step E2 in process E. 

In this step, a compound having the -C 6 H 4 -OR 3 in the 
11 -position of compound (66) oriented in a configuration 
10 forms as a by-product and this may be used to give 
compounds having X 1 in compound (70), compound (71), 
compound (73) and compound (74) oriented in a configuration. 

For the synthesis of compound (66) and a compound 
having the -C 6 H 4 -OR 3 in the 11 -position of compound (66) 
15 oriented in a configuration, reference may be had to the 
methods of introducing a variety of aromatic hydrocaron 
groups as disclosed in Tetrahedron, vol. 52, 1529-1542, 
1996. 

Step 13 is for producing compound (67) and implemented 
20 by reacting compound (66) with a deprotecting agent, namely, 
removing the substituted silyl group, in an inert solvent. 

The inert solvent to be used is not limited in an 
particular way as long as it does not interfere with the 
reaction; examples include ether solvents such as ether, 
25 tetrahydrof uran, dioxane and dimethoxyethane , as well as 
dimethylf ormamide and water, with tetrahydrof uran being 
preferred. The deprotecting agent to be used is not 
limited in any particular way and may be exemplified by 
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fluorides such as hydrogen fluoride, hydrogen fluoride- 
pyridine, sodium fluoride, potassium fluoride and tetra-n- 
butylammonium fluoride, and organic acids such as formic 
acid, acetic acid and p-toluenesulf oriic acid, with tetra-n- 
butylammonium fluoride being preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 80°C 
(preferably 0°C - 50°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 15 minutes - 24 hours (preferably 30 minutes - 
15 hours ) . 

Step 14 is for producing compound (68) and implemented 
by reacting compound (67) with a base in an inert solvent 
to make a salt of compound (67) and then reacting it with 
compound (134) in an inert solvent. The reaction is 
performed as in the aforementioned step A3 in process A. 

Step 15 is for producing compound (69) and implemented 
by reacting compound (68) with compound (135) in an inert 
solvent in the presence of an organometallic catalyst. The 
reaction is performed as in the aforementioned step A4 in 
process A. 

Step 16 is for producing compound (70) and implemented 
by reacting compound (69) with an acid in an aqueous 
solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step 17 is for producing compound (71) and implemented 
by performing catalytic reduction in an alcoholic solvent 
or an inert solvent. The reaction is performed as in the 
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aforementioned step A6 in process A. 

Step 19 is for producing compound (73) in the case 
where Q 2 in R 2 in compound (71) is -S- and implemented by 
reacting compound (71) with an oxidizing agent in an inert 
5 solvent. The reaction is performed as in step A8 in 
process A. 

Step 110 is for producing compound (74) in the case 
where Q 2 in R 2 in compound (74) is -S- and implemented by 
reacting compound (71) with an oxidizing agent in an inert 
10 solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Process I 1 is an alternative method of producing 
compound (252) having the dashed line in compound (70) 
forming a double bond together with the dashed line. 
15 Process I' 




Step I'l is for producing compound (184) and 
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Implemented by reacting compound (143) with a metal 
(preferably magnesium) or an alkyllithium (preferably n- 
butyllithium) in an inert solvent to make a reactive 
derivative of compound (143) and reacting it with compound 
5 (164) in an inert solvent. The reaction is performed as in 
the aforementioned step II in process I. 

Step 1*2 is for producing compound (185) and 
implemented by reacting compound (184) with a reducing 
agent in an inert solvent in the presence of an additive. 
10 The reaction is performed as in the aforementioned step 12 
in process I. 

In this step, a compound having the -C 6 H 4 -OR 3 in the 
11-position of compound (185) oriented in a configuration 
forms as a by-product and this may be used to give a 

15 compound having X 1 in compound (252) oriented in a 
configuration . 

For the synthesis of compound (185) and a compound 
having the -C 6 H 4 -OR 3 in the 11-position of compound (185) 
oriented in a configuration, reference may be had to the 

20 methods of introducing a variety of aromatic hydrocaron 
groups as disclosed in Tetrahedron, vol. 52, 1529-1542, 
1996. 

Step I'3 is for producing compound (186) and 
implemented by reacting compound (185) with a deprotecting 
25 agent, namely, removing the substituted silyl group, in an 
inert solvent. The reaction is performed as in the 
aforementioned step 13 in process I. 

Step I"4 is for producing compound (187) and 
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Implemented by reacting compound (186) with a base in an 
inert solvent to make a salt of compound (186) and then 
reacting it with compound (134) in an inert solvent. The 
reaction is performed as in the aforementioned step 14 in 
5 process I. 

Step 1*5 is for producing compound (188) and 
implemented by reacting compound (187) with compound (135) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 

10 aforementioned step 15 in process I. 

Step 1*6 is for producing compound (189) and 
implemented by reacting compound (188) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step H f 5 in process H' . 

15 Step I 1 7 is for producing compound (252) and 

implemented by reacting compound (189) with a reducing 
agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step H f 6 in 
process H' . 

20 Process J is for producing compound (81) represented 

by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -G-S-Z, 

25 X 2 is a hydrogen atom, R a is a hydrogen atom, R b and R°, when 
taken together with the carbon atom in 3 -position to which 
they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a single bond or a double bond; 
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compound (82) represented by the general formula (I) in 
which X 1 is a group of (3 configuration that is represented 
by the general formula (II) in which Ar is an aromatic 
hydrocarbon group (preferably a p-phenylene group), A is - 
O- and R 1 is -G-S(0)-Z, X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=0), and the dashed line together with the solid line is 
a single bond or a double bond; and compound (83) 
represented by the general formula (I) in which X 1 is a 
group of p configuration that is represented by the general 
formula (II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -G 2 - 
S(0) 2 -Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
15 R c , when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 
Process J 

20 
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Step Jl is for producing compound (77) and implemented 
by reacting compound (67) with a base in an inert solvent 
5 to make a salt of compound (67) and reacting it with 
compound (136) in an inert solvent. The reaction is 
performed as in the aforementioned step A3 in process A. 

Step J2 is for producing compound (78) and implemented 
by reacting compound (77) with a deprotecting agent, namely, 
10 removing the substituted silyl group, in an inert solvent. 
The reaction is performed as in the aforementioned step B2 
in process B. 

Step J3 is for producing compound (79) and implemented 
by reacting compound (78) with a sulfonyl chloride compound 
15 in an amine-containing solvent or reacting compound (78) 
with a halogenating agent in an inert solvent. The 
reaction is performed as in the aforementioned step B3 in 
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process B. 

Step J4 is for producing compound (80) and implemented 
by reacting compound (137) with a metal alkoxide in an 
alcoholic solvent to make a reactive derivative of compound 
5 (137) and reacting it with compound (79) in an alcoholic 
solvent. The reaction is performed as in the 
aforementioned step B4 in process B. 

Step J5 is for producing compound (81) and implemented 
by reacting compound (80) with an acid in an aqueous 
10 solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step J 6 is for producing compound (82) and implemented 
by reacting compound (81) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
15 aforementioned step A8 in process A. 

Step J7 is for producing compound (83) and implemented 
by reacting compound (82) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step B7 in process B. 
20 Process J 1 is an alternative method for producing 

compound (253) having the dashed line in compound (81) 
forming a double bond together with the solid line, and 
compound (254) having the dashed line in compound (81) 
forming a single bond together with the solid line. 
25 Process J ! 



f 
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Step J'l is for producing compound (190) and 
implemented by reacting compound (186) with a base in an 
5 inert solvent to make a salt of compound (186) and reacting 
it with compound (136) in an inert solvent. The reaction 
is performed as in the aforementioned step Jl in process J. 

Step J" 2 is for producing compound (191) and 
implemented by reacting compound (190) with a deprotecting 
10 agent, namely, removing the substituted silyl group, in an 
inert solvent. The reaction is performed as in the 
aforementioned step J2 in process J. 

Step J' 3 is for producing compound (192) and 
implemented by reacting compound (191) with a sulfonyl 
15 chloride compound in an amine -containing solvent or 

reacting compound (191) with a halogenating agent in an 
inert solvent. The reaction is performed as in the 
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aforementioned step J3 in process J. 

Step J' 4 is for producing compound (193) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
5 derivative of compound (137) and reacting it with compound 
(192) in an alcoholic solvent. The reaction is performed 
as in the aforementioned step J 4 in process J. 

Step J' 5 is for producing compound (194) and 
implemented by reacting compound (19 3) with an acid in an 
10 aqueous solvent. The reaction is performed as in the 
aforementioned step I '6 in process 1 1 . 

Step J' 6 is for producing compound (253) and 
implemented by reacting compound (194) with a reducing 
agent in an optionally miscible inert solvent. The 
15 reaction is performed as in the aforementioned step 1*7 in 
process I ' . 

Step J' 7 is for producing compound (254) and 
implemented by performing catalytic reduction of compound 
(253) in an alcoholic solvent or an inert solvent or 
20 reacting compound (253) with a reducing agent in an 
optionally miscible inert solvent. The reaction is 
performed as in the aforementioned step C f 6 in process C. 

Process K is for producing compound (89) represented 
by the general formula (I) in which X 1 is a group of 0 
25 configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -G- 
CONH-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
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R c , when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 
5 Process K 




Step Kl is for producing compound (86) and implemented 
by reacting compound (79) with a cyanylating agent in an 
inert solvent. The reaction is performed as in the 
10 aforementioned step CI in process C. 

Step K2 is for producing compound (87) and implemented 
by hydrolyzing compound (86) in the presence of a base. 
The reaction is performed as in the aforementioned step C2 
in process C. 

15 Step K3 is for producing compound (88) and implemented 

by reacting compound (87) or reactive derivatives thereof 
(acid halides, mixed acid anhydrides or active esters) with 
compound (138) or acid addition salts thereof in an inert 
solvent. The reaction is performed as in the 

20 aforementioned step C3 in process C. 
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Step K4 is for producing compound (89) and implemented 
by reacting compound (88) with an acid in an aqueous 
solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Process K" is an alternative method for producing 
compound (255) having the dashed line in compound (89) 
forming a double bond together with the solid line, and 
compound (199) having the dashed line in compound (89) 
forming a single bond together with the solid line. 
Process K' 




199 

Step K'l is for producing compound (195) and 
implemented by reacting compound (192) with a cyanylating 
agent in an inert solvent . The reaction is performed as in 
the aforementioned step Kl in process K. 

Step K'2 is for producing compound (196) and 
implemented by hydrolyzing compound (195) in the presence 
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of a base. The reaction is performed as in the 
aforementioned step K2 in process K. 

Step K f 3 is for producing compound (197) and 
implemented by reacting compound (196) or reactive 
5 derivatives thereof (acid halides , mixed acid anhydrides or 
active esters) with compound (138) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step K3 in process K. 



10 implemented by reacting compound (197) with an acid in an 

aqueous solvent. The reaction is performed as in the 

aforementioned step J 1 5 in process J f . 

Step K f 5 is for producing compound (255) and 

implemented by reacting compound (198) with a reducing 
15 agent in an optionally miscible inert solvent. The 

reaction is performed as in the aforementioned step J' 6 in 

process J ' . 

Step K'6 is for producing compound (199) and 
implemented by performing catalytic reduction of compound 
20 (255) in an alcobolic solvent or an inert solvent or 
reacting compound (255) with a reducing agent in an 
optionally miscible inert solvent . The reaction is 
performed as in the aforementioned step C6 in process C f . 



25 by the general formula (I) in which X 1 is a group of (3 

configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -G- 



Step K f 4 is for producing compound (198) and 



Process L is for producing compound (94) represented 
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NHCO-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, R b and 
R°, when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 
bond. 
Process h 




Step LI is for producing compound (91) and implemented 
by reacting compound (78) with phthalimide in an inert 
solvent in the presence of an azodicarboxylic acid dialkyl 
ester (preferably diethyl azodicarboxylate) and a phosphine 
compound (preferably triphenylphosphine) . The reaction is 
performed as in the aforementioned step Dl in process D. 

Step L2 is an alternative step for producing compound 
(91) and implemented by reacting compound (79) with a metal 
salt of phthalimide (preferably phthalimide potassium) in 
an inert solvent. The reaction is performed as in the 
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aforementioned step D2 in process D. 

Step L3 is for producing compound (92) and implemented 
by reacing compound (91) with an amine- containing compound 
(preferably hydrazine) in an alcoholic solvent. The 
5 reaction is performed as in the aforementioned step D3 in 
process D. 

Step L4 is for producing compound (93) and implemented 

by reacting compound (139) or reactive derivatives thereof 

(acid halides, mixed acid anhydrides or active esters) with 
10 compound (92) or acid addition salts thereof in an inert 

solvent. The reaction is performed as in the 

aforementioned step C3 in process C. 

Step L5 is for producing compound (94) and implemented 

by reacting compound (93) with an acid in an aqueous 
15 solvent. The reaction is performed as in the 

aforementioned step A5 in process A. 

Process L' is a method of producing compound (256) 

having the dashed line in compound (94) forming a double 

bond together with the solid line, and compound (199) 
20 having the dashed line in compound (94) forming a single 

bond together with the solid line. 

Process L' 



- 242 - 




256 199 

Step L'l is for producing compound (200) and 
implemented by reacting compound (191) with phthalimide in 
5 an inert solvent in the presence of an azodicarboxylic acid 
dialkyl ester (preferably diethyl azodicarboxylate) and a 
phosphine compound (preferably triphenylphosphine) . The 
reaction is performed as in the aforementioned step LI in 
process L . 

10 Step L'2 is an alternative step for producing compound 

(200) and implemented by reacting compound (192) with a 
metal salt of phthalimide (preferably phthalimide 
potassium) in an inert solvent. The reaction is performed 
as in the aforementioned step L2 in process L. 

15 Step L'3 is for producing compound (201) and 
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implemented by reacting compound (200) with an amine- 
containing compound (preferably hydrazine) in an alcoholic 
solvent. The reaction is performed as in the 
aforementioned step L3 in process L. 
5 Step L"4 is for producing compound (202) and 

implemented by reacting compound (139) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (201) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 

10 in the aforementioned step L4 in process L. 

Step L f 5 is for producing compound (203) and 
implemented by reacting compound (202) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step K'4 in process K f . 

15 Step L'6 is for producing compound (256) and 

implemented by reacting compound (203) with a reducing 
agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step K"5 in 
process K. 

20 Step L'7 is for producing compound (199) and 

implemented by performing catalytic reduction of compound 
(256) in an alcoholic solvent or an inert solvent or by 
reacting compound (256) with a reducing agent in an 
optionally miscible inert solvent. The reaction is 

25 performed as in the aforementioned step C'6 in process C. 

Process M is for producing compound (102) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
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general formula (II) in which Ar is a single bond, A is -O- 
and R 1 is -(CH 2 ) 4 - R 2 , R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3 -position to which 
they are bound, are -(C=0)-, and the dashed line together 
5 with the solid line is a single bond or a double bond; 
compound (104) represented by the general formula (I) in 
which X 1 is a hydrogen atom, X 2 is a group of a 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -0- and R x is 

10 -(CH 2 ) 4 -G 2 -S(0)-Z, R a is a hydrogen atom, R b and R c , when 

taken together with the carbon atom in 3 -position to which 
they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a single bond or a double bond; and 
compound (105) represented by the general formula (I) in 

15 which X 1 is a hydrogen atom, X 2 is a group of a 

configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -0- and R 1 is 
-(CH 2 ) 4 -G 2 -S(0) 2 -Z, R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3 -position to which 

20 they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a single bond or a double bond. 
Process M 
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Step Ml is for producing compound (97) and implemented 
by reacting compound (96) with a base in an inert solvent 
5 to make a salt of compound (96) and then reacting it with 
compound (134) in an inert solvent. The reaction is 
performed as in the aforementioned step A3 in process A. 

A compound having the hydroxyl group in 7 -position of 
compound (96) Oriented in p configuration is also known by 
10 being disclosed in, for example, J. Org. Che., 26, 2856- 

2859 (1961) and by using this compound in place of compound 
(96), one can obtain compounds having X 2 in compound (102), 
compound (104) and compound (105) oriented in p 
configuration . 

r 

15 Step M3 is for producing compound (100) and 

implemented by reacting compound (97) with compound (135) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
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aforementioned step A4 in process A. 

Step M5 is for producing compound (101) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
5 performed as in the aforementioned step A6 in process A. 
Step M6 is for producing compound (102) and 
implemented by reacting compound (101) with a reducing 
agent in an optionally miscible inert solvent. 

The inert solvent to be used is not limited in any 

10 particular way as long as it does not interfere with the 
reaction; examples are ether solvents such as ether, 
tetrahydrof uran, dioxane and dimethoxyethane, alcoholic 
solvents such as methanol and ethanol, aromatic solvents 
such as benzene., toluene., xylene, quinoline and 

15 chlorobenzene , and amines such as pyridine and 

triethylamine, and preferred examples are alcoholic 
solvents such as methanol and ethanol, with metanol being 
more preferred. The reducing agent to be used may be 
exemplified by: metal hydrogen complex compounds such as 

20 aluminum lithium hydride, trimethoxyaluminum lithium 

hydride, tri- t-butoxyaluminum lithium hydride, aluminum 
lithium hydride- trichloroaluminum (alane), aluminum lithium 
hydride-boron trifluoride, aluminum hydride magnesium 
chloride, magnesium aluminum hydride, sodium aluminum 

25 hydride, sodium triethoxyaluminum hydride, sodium 

bis (methoxyethoxy) aluminum hydride, sodium boron hydride, 
sodium boron hydride-palladium/carbon, sodium boron 
hydrogensulf ide, sodium boron hydrogencyanide , sodium 
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trimethoxyboron hydride, lithium boron hydride, lithium 
boron hydrogencyanide , lithium triethylboron hydride, 
lithium tri-s-butylboron hydride, lithium tri-t-butylboron 
hydride, calcium boron hydride, potassium boron hydride. 



butylboron hydride, zinc boron hydride, tetramethylammonium 
boron hydride, and tetra-n-butylammonium cyanoboron 
hydride; metal hydrides such as diisobutylaluminum hydride, 
triphenyltin hydride, tri-n-butyltin hydride, diphenyltin 

10 hydride, di-n-butyltin hydride, triethyltin hydride, 

trimethyltin hydride, trichlorosilane/tri-n-butylamine , 
trichlorosilane/tri-n-propylamine , triethylsilane , 
trimethylsilane , diphenylsilane , phenylsilane , 
polymethylhydrosiloxane , dimethylphenylsilane , di-n- 

15 butylsilane, and methylphenylsilane; borane derivatives 
such as diborane, dimethylamine- borane, trimethylamine- 
borane , ethylenediamine - borane , pyridine - borane , 
dime t hylsul f ide - borane , 2,3- dimethyl - 2 - bu ty lborane 
(thexylborane) , bis-3-methyl-2-butylborane (disiamy lborane) , 

20 diisopinocanephenylborane, dicyclohexylborane , and 9- 

borabicyclo[3,3,l]nonane ( 9-BBN) ; preferred examples are 
metal hydrogen complex compounds such as aluminum lithium 
hydride, trimethoxyaluminum lithium hydride, tri-t- 
butoxy aluminum lithium hydride, aluminum lithium hydride- 

25 trichloroaluminum (alane) , aluminum lithium hydride-boron 

trifluoride, aluminum hydride magnesium chloride, magnesium 
aluminum hydride, sodium aluminum hydride, sodium 
triethoxyaluminum hydride, sodium 



5 potassium triisopropoxyboron hydride, potassium tri-s- 
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bis (methoxyethoxy) aluminum hydride, sodium boron hydride, 
sodium boron hydride -palladium/carbon , sodium boron 
hydrogensulf ide, sodium boron hydrogencyanide , sodium 
trimethoxyboron hydride, lithium boron hydride, lithium 
5 boron hydrogencyanide, lithium triethylboron hydride, 

lithium tri-s-butylboron hydride, lithium tri-t-butylboron 
hydride, calcium boron hydride, potassium boron hydride, 
potassium triisopropoxyboron hydride, potassium tri-s- 
butylboron hydride, zinc boron hydride, tetramethylammonium 

10 boron hydride, and tetra-n-butylammonium cyanoboron hydride, 
with sodium boron hydride being more preferred. The 
reaction temperature which varies with the type of solvent 
and the like is typically in the range of -30°C ~ 100°C, 
preferably 0°G ~ 70°C e The reaction time which varies with 

15 the reaction temperature and the like is typically in the 
range of 10 minutes - 48 hours, preferably 30 minutes - 24 
hours . 

Step M8 is for producing compound (104) in the case 
where Q 2 in R 2 in compound (102) is -S- and implemented by 
20 reacting compound (102) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step M9 is for producing compound (105) in the case 
where Q 2 in R 2 in compound (102) is -S- and implemented by 
25 reacting compound (102) with an oxidizing agent in an inert 
solvent . The reaction is perf dormed as in the 
aforementioned step A9 in process A. 

Process N is for producing compound (112) represented 

- 249 - 





w . O 55 Q S 



by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is a single bond, A is a 
methylene group and R 1 is -CH 2 -CH=CH-CH 2 -R 4 , R a is a hydrogen 
5 atom, R b and R c , when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a double bond; 
compound (113) represented by the general formula (I) in 
which X 1 is a hydrogen atom, X 2 is a group of a 

10 configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -(CH 2 ) 3 -R 4 , R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3-position to which 
they are bound, are -(C=0)-_, and the dashed line together 

15 with the solid line is a double bond; compound (114) 

represented by the general formula (I) in which X 1 is a 
hydrogen atom, X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R 1 is -(CH 2 ) 3 -R 4 , R a 

20 . is a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are - 
(C=0), and the dashed line together with the solid line is 
a single bond; compound (115) represented by the general 
formula (I) in which X 1 is a hydrogen atom, X 2 is a group of 

25 a configuration represented by the general formula (II) in 
which Ar is a single bond, A is a methylene group and R 1 is 
- (CH 2 ) 3 -G 3 -S(0) -Z , R a is a hydrogen atom, R b and R°, when 
taken together with the carbon atom in 3-position to which 
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they are bound, are -(C=0), and the dashed line together 
with the solid line is a double bond; compound (116) 
represented by the general formula (I) in which X 1 is a 
hydrogen atom and X 2 is a group of a configuration that is 
5 represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R 1 is -(CH 2 ) 3 -G 3 - 
S(0) 2 -Z, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 

10 the solid line is a double bond; compound (117) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration represented by the general 
formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is - (CH 2 ) 3 -G 3 -S(0) -Z , R a is a hydrogen atom.. R b 

15 and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0), and the 
dashed line together with the solid line is a single bond; 
and compound (118) represented by the general formula (I) 
in which X 1 is a hydrogen atom and X 2 is a group of a 

20 configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is - (CH 2 ) 3 -G 3 -S(0) 2 -Z , R a is a hydrogen atom, R b and R c , 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(C=0)-, and the dashed line 

25 together with the solid line is a single bond. 
Process N 
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Step N3 is for producing compound (112) and 
implemented by reacting compound (108) with compound (257) 
in an inert solvent in the presence of an organometallic 
catalyst . The reaction is performed as in the 
aforementioned step A4 in process A. 

Step N5 is for producing compound (113) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent . The reaction is 
performed as in the aforementioned step A6 in process A. 

Step N6 is for producing compound (114) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent . 

The solvent to be used may be exemplified by alcoholic 
solvents such as methanol, ethanol, n-propanol, i-propanol, 
n-butanol, s-butanol, t-butanol, pentanol, hexanol, 
cyclopropanol , cyclobutanol , cyclopentanol , cyclohexanol , 
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ethylene glycol, 1 , 3 -propanediol , 1 , 4-butanediol , and 1,5- 
pentanediol, ether solvents such as ether , tetrahydrof uran , 
dloxane and dimethoxyethane, aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
5 halogen-containing solvents such as dichloromethane , 

chloroform and carbon tetrachloride, as well as cyclohexane, 
dimethyl sulfoxide , dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone, ethyl acetate, acetonitrile and 
10 nitromethane; preferred examples are methanol and ethanol. 

The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogen- 

chlorotris ( triphenylphosphine ) rhodium( I ) , hydrogen- 
chlorotris ( tr iparat olylphosphine ) rhodium ( I ) , hydrogen - 
1 5 chlorotris ( tr iparamethoxyphenylphosphine ) rhodium ( I ) , 

hydrogen-hydridecarbonyltris( triphenylphosphine ) rhodium ( I ) , 
hydrogen- rhodium ( II ) acetate, hydrogen - ruthenium ( II ) 
acetate , hydrogen - 

chlorohydridetris ( triphenylphosphine ) ruthenium ( II ) , 
20 hydrogen - 

carboxylatohydridetris ( triphenylphosphine ) ruthenium ( II ) , 
hydrogen-hydridecarbonyltris ( triphenylphosphine) iridium ( I ) , 
hydrogen-platinum( II ) -tin chloride complex, hydrogen- 
pent acyanocobalt ( II ) complex, hydrogen- tricyanobipyridine 
2 5 cobalt (II) complex, hydrogen - 

bis ( dimethylglyoximato ) cobalt ( II ) complex , hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen - 
bis ( tricarbonylcyclopentadienylchromium) , hydrogen- 
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pentacarbonyliron , hydrogen - 

bis (cyclopentadienyl )dicarbonylt Itanium, hydrogen - 
hydridecarbonylcobalt complex , hydrogen - 
octacarbonyldicobalt , hydrogen -hydridecarbonylrhbdium, 
hydrogen -chromium ( III ) acetylacetonato- triisobutylaluminum, 
hydrogen -cobalt ( II ) acetylacetonato -triisobutylaluminum, or 
hydrogen- nickel ( II ) -2-hexanoato- triethylaluminum, or an 
inhomogeneous system condition such as hydrogen -platinum 
dioxide, hydrogen-platinum/carbon, hydrogen- 
palladium/ carbon , hydrogen-palladium/barium sulfate, 
hydrogen -palladium/ calcium carbonate, hydrogen -Raney nickel, 
hydrogen -copper chromite , hydrogen -rhodium/ carbon , 
hydrogen -rhodium/ alumina, hydrogen -ruthenium dioxide, or 
hydrogen-ruthenium/carbon; a preferred example is hydrogen- 
palladium/ carbon . 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 24 hours, preferably 
10 minutes - 6 hours. 

Step N7 is for producing compound (115) in the case 
where Q 4 in R 2 in compound (113) is -S- and implemented by 
reacting compound (113) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step N8 is for producing compound (116) in the case 
where Q 4 in R 2 in compound (113) is -S- and implemented by 
reacting compound (113) with an oxidizing agent in an inert 
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solvent- The reaction is performed as in the 
aforementioned step A9 in process A. 

Step N9 is for producing compound (117) in the case 
where Q 4 in R 2 in compound (114) is -S- and implemented by 
5 reacting compound (114) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step N10 is for producing compound (118) in the case 
where Q 4 in R 2 in compound (114) is -S- and implemented by 
10 reacting compound (114) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Step Nil is an alternative method of producing 
compound (114) and implemented by performing catalytic 
15 reduction in an alcoholic solvent or an inert solvent. The 
reaction is performed as in the aforementioned step N6 in 
process N. 

Process O is for producing compound (126) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 

20 X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
-CH 2 -CH=CH-CH 2 -R 2 , R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3 -position to which 

25 they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a double bond; compound (12 7) 
represented by the general formula ( I ) in which X 1 is a 
hydrogen atom, X 2 is a group of a configuration that is 
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A is -O- and R 1 is -(CH 2 ) 4 -R 2 , R a is a hydrogen atom, R b and 
R c , when taken together with the carbon atom in 3 -position 
5 to which they are bound, are -(C=0), and the dashed line 
together with the solid line is a double bond; compound 
(128) represented by the general formula (I) in which X 1 is 
a hydrogen atom, X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is an 

10 aromatic hydrocarbon grouop (preferably a p-phenylene 

group), A is -O- and R 1 is -(CH 2 ) 4 -R 2 , R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are ~(C=0), and the 
dashed line together with the solid line is a single bond; 

15 compound (129) represented by the general formula (I) in 
which X 1 is a hydrogen atom, X 2 is a group of a 
configuration represented by the general formula (II) in 
which Ar is an aromatic hydrocarbon group (preferably a p- 
phenylene group), A is -O-and R 1 is - (CH 2 ) 4 -G 2 -S(0) -Z , R a is 

20 a hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a double bond; compound (130) represented by the general 
formula (I) in which X 1 is a hydrogen atom and X 2 is a group 

2 5 of a configuration that is represented by the general 

formula (II) in which Ar is an aromatic hydrocarbon group, 
A is -O- and R 1 is - (CH 2 ) 4 -G 2 -S(0) 2 -Z , R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 



aromatic hydrocarbon group (preferably a p-phenylene group). 
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position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a double bond; 
compound (131) represented by the general formula (I) in 



5 configuration represented by the general formula (II) in 
which Ar is an aromatic hydrocarbon group (preferably a p- 
phenylene group), A is -O- and R 1 is - (CH 2 ) 4 -G 2 -S(0) -Z , R a is 
a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are 

10 -(c=0), and the dashed line together with the solid line is 
a single bond; and compound (132) represented by the 
general formula (I) in which X 1 is a hydrogen atom and X 2 is 
a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 

15 group (preferably a p-phenylene group), A is -O- and R 1 is 
-(CH 2 ) 4 -G 2 -S(0) 2 -Z, R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3-position to which 
they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a single bond. 

20 Process Q 



which X 1 is a hydrogen atom, X 2 is a group of a 
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Step 01 is for producing compound (120) and 
implemented by reacting compound (143) with a metal 
(referably magnesium) or an alkyllithium (preferably t- 
butyllithium) in an inert solvent to make a reactive 
derivative of compound (143) and reacting it with compound 
(119) in an inert solvent in the presence of an additive 
(preferably tetrakis [ ( tri-n-butylphosphine ) copper ( I ) 
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iodide] ) . 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; preferred examples are ethers such as ether, 
5 tetrahydrofuran, dioxane and dimethoxye thane , with ether 
being further preferred. The reaction temperature which 
varies with the type of solvent and the like is typically 
in the range of -78°C - 80°C (preferably -78°C ~ 50°C) . The 
reaction time which varies with the reaction temperature 
10 and the like is typically in the range of 15 minutes - 24 
hours (preferably 30 minutes - 15 hours). 

As a by-product of the production of compound (12), 
there is formed a compound having the -C 6 H 4 -OR 3 in 7- 
position of compound (12) and by using this compound in 
15 place of compound (120), one can obtain compounds having X 2 
in compound (126), compound (127), compound (128), compound 
(129), compound (130), compound (131) and compound (132) 
oriented in (3 configuration. 

Step 02 is for producing compound (121) and 
20 implemented by reacting compound (120) with a deprotecting 
agent, namely by removing the substituted silyl group, in 
an inert solvent. 

The inert solvent to be used is not limited in an 
particular way as long as it does not interfere with the 
25 reaction; examples include ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane , as well as 
dimethylf ormamide and water, with tetrahydrofuran being 
preferred. The deprotecting agent to be used is not 
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limited in any particular way and may be exemplified by 



fluorides such as hydrogen fluoride, hydrogen fluoride - 



pyridine, sodium fluoride, potassium fluoride and tetra-n- 
butylammonium fluoride, inorganic acids such as 
5 hydrochloric acid, hydrobromic acid, hydroiodic acid. 



as formic acid, acetic acid and p- toluenesulf onic acid, 
with tetra-n-butylammonium fluoride being preferred . 

The reaction temperature which varies with the type of 
10 solvent and the like is typically in the range of 0°C - 80°C 
(preferably 0°C - 50°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 15 minutes - 24 hours (preferably 30 minutes - 
15 hours) . 

15 Step 03 is for producing compound (122) and 

implemented by reacting compound (121) with a base in an 
inert solvent to make a salt of compound (121) and then 
reacting it with compound (134) in an inert solvent. The 
reaction is performed as in the aforementioned step A3 in 

20 process A. 

Step OS is for producing compound (125) and 
implemented by reacting compound (122) with compound (13 5) 
in an inert solvent in the presence of an organometallic 
catalyst. The rection is performed as in the 

25 aforementioned step A4 in process A. 

Step 06 is for producing compound (126) and 
implemented by hydrolyzing compound (125) in water or a 
water-soluble solvent in the presence of a base or an acid 



sulfuric acid and phosphoric acid, and organic acids such 
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(preferably a base) . 

The water-soluble solvent to be used is not limited in 
any particular way and may be exemplified by alcoholic 
solvents such as methanol, ethanol, n-propanol and i- 
5 propanol, ether solvents such as tetrahydrof uran and 

dioxane, as well as dimethylf ormamide , with methanol being 
preferred. 

The base to be used is not limited in any particular 
way and may be exemplified by metal hydroxides such as 
10 lithium hydroxide, sodium hydroxide, potassium hydroxide, 
potassium hydroxide, calcium hydroxide, barium hydroxide 
and cesium hydroxide, and carbonates such as potassium 
carbonate and sodium carbonate, with sodium hydroxide being 
preferred. 

15 The acid to be used is not limited in any particular 

way and may be exemplified by inorganic acids such as 
hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid and phosphoric acid, with hydrochloric acid 
being preferred. 

2 0 The reaction temperature which varies with the type of 

solvent and the like is typically in the range of 0°C - 
100°C (preferably 0°C - 80°C). The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 15 minutes - 24 hours (preferably 

25 30 minutes - 15 hours). 

Step 08 is for producing compound (127) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
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performed as in the aforementioned step A6 in process A. 

Step 09 is for producing compound (128) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step N6 in process N. 

Step 010 is for producing compound (129) in the case 
where Q 2 in R 2 in compound (127) is -S- and implemented by 
reacting compound (127) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step Oil is for producing compound (130) in the case 
where Q 2 in R 2 in compound (127) is -S- and implemented by 
reacting compound (127) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Step 012 is for producing compound (131) in the case 
where Q 2 in R 2 in compound (128) is -S- and implemented by 
reacting compound (128) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step 013 is for producing compound (132) in the case 
where Q 2 in R 2 in compound (128) is -S- and implemented by 
reacting compound (128) with an oxidizing agent in an inert 
solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Process P is for producing compound (217) represented 
by the general formula (I) in which X 2 is a hydrogen atom, 
X 1 is a group of p configuration that is represented by the 
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general formula (II) in which Ar is single bond, A is a 
methylene group and R 1 is a group represented by the 
general formula (III) in which G is -G 4 -CH 2 -, E is a single 



5 group (preferably a p-phenylene group), Y is a single bond, 
L is L 2 , Q is Q 17 , with R 7 in Q 17 being a hydrogen atom, R a is 
a hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 
10 a single bond or a double bond. 
Process P 



bond, J is an optionally substituted aromatic hydrocarbon 
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Step PI is for producing compound (205) and 
implemented by reacting compound (204) with an alkyllithiuir. 
5 (preferably n-butyllithium) in an inert solvent to make a 
reactive derivative of compound (204) and reacting it with 
compound (164) in an inert solvent. The reaction is 
performed as in the aforementioned step Fl in process F. 
Step P2 is for producing compound (206) and 
10 implemented by reacting compound (205) with a reducing 

agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step F2 
in process F. 

In this step, a compound having the substituent in the 
15 11-position of compound (206) oriented in a configuration 
forms as a by-product and this may be used to give a 
compound having X 1 in compound (217) oriented in a 
configuration . 
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Step P3 is for producing compound (207) and 
implemented by reacting compound (206) with a deprotecting 
agent, namely, removing the substituted silyl group, in an 
inert solvent . The reaction is performed as in the 
5 aforementioned step F3 in process F. 



implemented by reacting compound (207) with a sulfonyl 
chloride compound in an amine -containing solvent or 
reacting compound (207) with a halogenating agent in an 

10 inert solvent. The reaction is performed as in the 
aforementioned stepp F4 in process F. 

Step P5 is for producing compound (209) and 
implemented by reacting compound (218) with a metal 
(preferably magnesium) or an alkyllithium (preferably n- 

15 butyllithium) in an inert solvent to make a reactive 

derivative of compound (218) and reacting it with compound 
(208) in an inert solvent. The reaction is performed as in 
the aforementioned step II in process I. 



20 implemented by reacting compound (209) with a deprotecting 
agent, namely, removing the substituted silyl group, in an 
inert solvent. The reaction is performed as in the 
aforementioned step P3 in process P. 



25 implemented by reacting compound (210) with a sulfonyl 
chloride compound in an amine -containing solvent or 
reacting compound (210) with a halogenating agent in an 
inert solvent. The reaction is performed as in the 



Step P4 is for producing compound (208) and 



Step P6 is for producing compound (210) and 



Step P7 is for producing compound (211) and 
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aforementioned stepp P4 in process P. 

Step P8 is for producing compound (212) and 
implemented by reacting compound (219) with a base in an 
inert solvent to make a reactive derivative of compound 
(219) and then reacting it with compound (211) in an inert 
solvent . 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; examples are ether solvents such as ether, 
tetrahydrofuran, dioxane and dimethoxyethane , aromatic 
solvents such as benzene, toluene, xylene, quinoline and 
chlorobenzene, as well as dimethyl sulfoxide, 
dimethylacetamide , dimethylimidazolidinone , 
dimethylf ormamide, and N-methylpyrrolidone; preferred 
examples are ether solvents such as tetrahydrofuran, as 
well as dimethylf ormamide . The base to be used may be 
exemplified by metal alkoxides such as sodium alkoxide and 
potassium t-butoxide, metal hydrides such as sodium hydride, 
potassium hydride and calcium hydride, alkyllithium 
compounds such as methyllithium, ethyllithium, n- 
butyllithium and t-butyllithium, metal amides such as 
sodium amide, potassium bistrimethylsilylamide, sodium 
bistrimethylsilylamide and lithium diisopropylamide , as 
well as carbnates such as cesium carbonate, potassium 
carbonate and sodium carbonate; preferred examples are 
metal hydrides such as sodium hydride, metal amides such as 
lithium diisopropylamide, and carbonates such as cesium 
carbonate. 
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The reaction temperature which varies with the type of 
solvent and the like is typically in the range of -78°C ~ 
80°C, preferably 0°C ~ 30°C. The reaction time which varies 
with the reaction temperature and the like is typically in 
5 the range of 10 minutes - 24 hours, preferably 30 minutes - 
15 hours. 

Step P9 is for producing compound (213) and 
implemented by reacting compound (212) with a base in an 
inert solvent to make a reactive derivative of compound 
10 (212) and then reacting it with compound (220) in an inert 
solvent . The reaction is performed as in the 
aforementioned step P8 in process P. 

If Z is a hydrogen atom in process P, step P9 may be 
omitted. 

15 Step P10 is for producing compound (214) and 

implemented by reacting compound (213) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step L 1 5 in process L 1 . 

Step Pll is for producing compound (215) and 

20 implemented by reacting compound (214) with a reducing 
agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step L'6 in 
process L ' . 

Step P12 is for producing compound (216) and 
25 implemented by reacting compound (215) with an acid, a base 
or a metal salt in an hydrous alcohol or an inert solvent . 

The solvents to be used are not limited in any 
particular way as long as they do not interfere with the 
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reaction; examples are mixtures of water and alcoholic 
solvents such as methanol, ethanol, n-propanol, i-propanol, 
n-butanol, s-butanol and t-butanol, amine-containing 
solvents such as pyridine, as well as dimethyl sulfoxide, 
5 dimethylacetamide , dimethylimidazolidinone and 

dimethylf ormamide; preferred examples are a mixture of 
water and an alcoholic solvent such as methanol or ethanol, 
and dimethyl sulfoxide. 

The acid to be used may be exemplified by inorganic 
10 acids such as hydrochloric acid, hydrobromic acid, 

hydroiodic acid, sulfuric acid and phosphoric acid, with 
hydrochloric acid and hydrobromic acid being preferred. 

The base to be used may be exemplified by metal 
hydroxides such as lithium hydroxide , sodium hydroxide , 
15 potassium hydroxide, potassium hydroxide, calcium hydroxide, 
barium hydroxide and cesium hydroxide, with sodium 
hydroxide and potassium hydroxide being preferred. 

The metal salt to be used can be lithium chloride, 
sodium cyanide, etc., with lithium chloride being preferred. 
20 The reaction temperature which varies with the type of 

solvent and the like is typically in the range of 25°C - 
180°C, preferably 40°C - 150°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 24 hours, preferably 
25 30 minutes - 15 hours. 

Step P13 is for producing compound (217) and 
implemented by performing catalytic reduction of compound 
(216) in an alcoholic solvent or an inert solvent. The 
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reaction is performed as in the aforementioned step F8 in 
process F. 

As an ancillary to this reaction, conversion to a 
single bond may occasionally be effected if the dashed line 
forms a double bond together with the solid line. 

Steps P14 and P15 provide an alternative method of 
producing compound (209). 

Step P14 is for producing compound (221) and 
implemented by reacting compound (223) with an alkyllithium 
(preferably n-butyllithium) in an inert solvent to make a 
reactive derivative of compound (223) and reacting it with 
compound (164) in an inert solvent. The reaction is 
performed as in the aforementioned step PI in process P. 

Step P15 is for producing compound (209) and 
implemented by reacting compound (209) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step P2 
in process P. 

In this step, a compound having the substituent in the 
11-position of compound (209) oriented in a configuration 
forms as a by-product and this may be used to give a 
compound having X 1 in compound (217) oriented in a 
configuration . 

Step P16 is for producing compound (222) and 
implemented by performing catalytic reduction of compound 
(209) in an alcoholic solvent or an inert solvent. The 
reaction is performed as in the aforementioned step P13 in 
process P. 
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By subjecting compound (222) to step P6 as in the case 
of compound (209), one can produce a compound having the 
dashed line in compound (217) forming a single bond 
together with the solid line. 
5 Process Q is for producing compound (234) represented 

by the general formula (I) in which X 2 is a hydrogen atom # 
X 1 is a group of 0 configuration that is represented by the 
general formula (II) in which Ar is single bond, A is a 
methylene group and R 1 is a group represented by the 

10 general formula (III) in which G is - (CH 2 ) 2 -CH(OH) -G 3 - , E, J, 
Y and L are single bonds, and Q is Q 63 , R a is a hydrogen 
atom, R b and R c , when taken together with the carbon atom in 
3 -position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 

15 or a double bond; and compound (235) represented by the 

general formula (I) in which X 2 is a hydrogen atom, X 1 is a 
group of p configuration that is represented by the general 
formula (II) in which Ar is single bond, A is a methylene 
group and R 1 is a group represented by the general formula 

20 (III) in which G is - (CH 2 ) 2 -CH(OH) -G 3 - , E, J, Y and L are 

single bonds, and Q is Q 64 , R a is a hydrogen atom, R b and R c , 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond or a double 

25 bond. 

Proce ss 0 
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Step Ql is for producing compound (225) and 
implemented by reacting compound (224) with a metal 
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(preferably magnesium) or an alkyllithium (preferably t- 
butyllithium) in an inert solvent in the presence or 
absence (preferably the presence) of an additive 
{preferably mercury(II) chloride} to make a reactive 



(183) in an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran, dioxane and dime thoxy ethane, with 
ether and tetrahydrof uran being more preferred. 

The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 80°C 
(preferably 10°C - 50°C) . The reaction time which varies 
with the reaction temperature and the like is typically in 
the range of 15 minutes - 24 hours (preferably 30 minutes - 
15 hours) . 

Step Q2 is for producing compound (226) and 
implemented by reacting compound (225) with an alkyllithium 
(preferably n-butyllithium) in an inert solvent to make a 
reactive derivative of compound (225) and reacting it with 
compound (164) in an inert solvent. The reaction is 
performed as in the aforementioned step Fl in process F. 

Step Q3 is for producing compound (227) and 
implemented by reacting compound (226) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step F2 
in process F. 



derivative of compound (224) and reacting it with compound 
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As a by-product of this step, there is formed a 
compound having the substituent in 11 -position of compound 
(227) oriented in a configuration; by using this compound, 
one can obtain compounds having X 1 in compound (234) and 
5 compound (235) oriented in a configuration. 

Step Q4 is for producing compound (228) and 
implemented by reacting compound (227) with a deprotecting 
agent, namely, removing the substituted silyl group, in an 
inert solvent. The reaction is performed as in the 
10 aforementioned step F3 in process F. 

Step Q5 is for producing compound (229) and 
implemented by reacting compound (228) with a sulfonyl 
chloride compound in an amine-containing solvent or 
reacting compound (228) with a halogenating agent in an 
15 inert solvent. The reaction is performed as in the 
aforementioned step F4 in process F. 

Step Q6 is for producing compound (230) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
20 derivative of compound (137) and reacting it with compound 
(229) in an alcoholic solvent. The reaction is performed 
as in the aforementioned step F5 in process F. 

Step Q7 is for producing compound (231) and 
implemented by reacting compound (230) with an acid in an 
25 aqueous solvent. The reaction is performed as in the 
aforementioned step P10 in process P. 

Step Q8 is for producing compound (232) and 
implemented by reacting compound (231) with a reducing 
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agent in an optionally miscible inert solvent. The 
reaction is performed as in the aforementioned step Pll in 
process P. 

Step Q9 is for producing compound (233) and 
5 implemented by reacting compound (232) with an oxidizing 

agent in an inert solvent . The reaction is performed as in 
the aforementioned step F6 in process F. 

Step Q10 is for producing compound (234) and 
implemented by performing catalytic reduction of compound 
10 (233) in an alcoholic solvent or an inert solvent. The 

reaction is performed as in the aforementioned step F8 in 
process F. 

As an ancillary to this reaction, conversion to a 
single bond may occasionally be effected if the dashed line 

15 forms a double bond together with the solid line. 

Step Qll is for producing compound (235) and 
implemented by reacting compound (234) with an oxidizing 
agent in an inert solvent . The reaction is perf ormec as in 
the aforementioned step B7 in process B. 

20 In process Q, step Q5, step Q6 , step Q9 and step Qll 

may be omitted and by so doing, one can produce a compound 
represented by the general formula (I) in which X 2 is a 
hydrogen atom, X 1 is a group of p configuration that is 
represented by the general formula (II) in which Ar is 

25 single bond, A is a methylene group and R 1 is a group 
represented by the general formula (III) in which G is 
- (CH 2 ) 2 -CH(OH) -G 3 - , E, J, Y, L and Q are single bonds, and Z 
is -0-R d , R a is a hydrogen atom, R b and R°, when taken 
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together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond. 

In process Q, the hydroxyl group on G may optionally 
be subjected to a protecting reaction and a deprotecting 
reaction in any desired steps. 

Process R is a method for producing compound (242) 
represented by the general formula (I) in which X 2 is a 
hydrogen atom, X 1 is a group of p configuration that is 
represented by the general formula (II) in which Ar is 
single bond, A is a methylene group and R 1 is a group 
represented by the general formula (III) in which G is 
- ( CH 2 ) 2 - CH ( OH ) - G 3 - , E, J, Y, L and Q are single bonds, and Z 
is a hydrogen atom, R a is a hydrogen atom, R b and R c , when 
taken together with the carbon atom in 3 -position to which 
they are bound, are -(C=C>)-, and the dashed line together 
with the solid line is a single bond or a double bond. 
Process R 
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Step Rl is for producing compound (237) and 
implemented by reacting compound (224) with a metal 
5 (preferably magnesium) or an alkyllithium (preferably t- 
butyllithium) in an inert solvent in the presence or 
absence (preferably the presence) of an additive 
{preferably mercury (II) chloride} to make a reactive 
derivative of compound (224) and reacting it with compound 
10 (236) in an inert solvent. The reaction is performed as in 
the aforementioned step Ql in process Q. 

Step R2 is for producing compound (238) and 
implemented by reacting compound (237) with an alkyllithium 
(preferably n-butyllithium) in an inert solvent to make a 
15 reactive derivative of compound (237) and reacting it with 



compound (164) in an inert solvent. The reaction is 
performed as in the aforementioned step Q2 in process Q. 

Step R3 is for producing compound (239) and 
implemented by reacting compound (238) with a reducing 
5 agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step Q3 
in process Q. 

As a by-product of this step, there is formed a 
compound having the substituent in 11 -position of compound 
10 (239) oriented in a configuration; by using this compound, 
one can obtain a compound having X 1 in compound (242) 
oriented in a configuration. 

Step R4 is for producing compound (240) and 
implemented by reacting compound (239) with an acid in an 
15 aqueous solvent. The reaction is performed as in the 
aforementioned step Q7 in process Q. 

Step R5 is for producing compound (241) and 
implemented by reacting compound (240) with a reducing 
agent in an optionally miscible inert solvent . The 
20 reaction is performed as in the aforementioned step Q8 in 
process Q. 

Step R6 is for producing compound (242) and 
implemented by performing catalytic reduction of compound 
(241) in an alcoholic solvent or an inert solvent. The 
2 5 reaction is performed as in the aforementioned step Q10 in 
process Q. 

As an ancillary to this reaction, conversion to a 
single bond may occasionally be effected if the dashed line 
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forms a double bond together with the solid line. 

In process R, the hydroxyl group on G may optionally 
be subjected to a protecting reaction and a deprotecting 
reaction in any desired steps. 
5 Process S is for producing compound (244) represented 

by the general formula (I) in which X 1 is a group of |3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -0- and R 1 is -CH 2 - 
CH 2 -CH 2 -CH 2 -G 2 -COOH, X 2 is a hydrogen atom, R a is a hydrogen 

10 atom, R b and R c , when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 
or a double bond; and compound (245) represented by the 
general formula (I) in which X 1 is a group of p 

15 configuration that is represented by the general formula 

(II) in which Ar is a single bond, A is -0- and R 1 is -CH 2 - 
CH 2 -CH 2 -CH 2 -G 2 -CON(R 7 )Z, X 2 is a hydrogen atom, R a is a 
hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3-position to which they are bound, are 

20 -(C=0)-, and the dashed line together with the solid line 
is a single bond or a double bond. 
Pro ce ss S 
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Step SI is for producing compound (243) and 
implemented by performing catalytic reduction in an 
5 alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

Step S2 is for producing compound (244) in the case 
where Q 2 in R 2 in compound (243) is Q 17 and Z is a hydrogen 
atom and this is implemented by reacting compound (243) 
10 with an acid in an aqueous solvent. The reaction is 

performed as in the aforementioned step A5 in process A. 

Step S3 is for producing compound (245) and 
implemented by reacting compound (244) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
15 active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

In process S, compound (245) can be produced whether 
the sequence of reaction steps is S2 -> S3 -> SI or S2 -> SI 
20 S2. 

Process S' is for producing compound (251) represented 
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by the general formula (I) in which X 1 is a group of p 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -O- and R 1 is -CH 2 - 
CH 2 -CH 2 -G 3 -SO-Z , X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R°, when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 
or a double bond; and compound (254) represented by the 
general formula (I) in which X 1 is a group of 0 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is -O- and R 1 is -CH 2 - 
CH 2 -CH 2 -G 3 -S0 2 -Z , X 2 is a hydrogen atom, R a is a hydrogen 
atom, R b and R c , when taken together with the carbon atom in 
3 -position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 
or a double bond. 
Pro ce s s S ' 



- 281 - 




254 



Step S'l is for producing compound (247) and 
implemented by reacting compound (4) with compound (246) in 
5 an inert solvent in the presence of an organometallic 
catalyst . The reaction is performed as in the 
aforementioned step A4 in process A. 

Step S'2 is for producing compound (248) and 
implemented by reacting compound (137) with a metal 
10 alkoxide in an alcoholic solvent to make a reactive 

derivative of compound (137) and reacting it with compound 
(247) in an alcoholic solvent. The reaction is performed 
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as in the aforementioned step B4 in process B. 

Step S'3 is for producing compound (249) and 
implemented by reacting compound (248) with an oxidizing 
agent in an inert solvent. The reaction is performed, as in 
5 the aforementioned step A8 in process A. 

Step SM is for producing compound (250) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 
10 Step S'5 is for producing compound (251) and 

implemented by reacting compound (250) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 



15 implemented by reacting compound (248) or compound (249) 

with an oxidizing agent in an inert solvent. The reaction 
is performed as in the aforementioned step A9 in process A. 

Step S f 7 is for producing compound (253) and 
implemented by performing catalytic reduction in an 
20 alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

This step can also be implemented by using compound 
(250) as the starting material. 



25 implemented by reacting compound (253) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 



Step S'6 is for producing compound (252) and 



Step S'8 is for producing compound (254) and 



This step can also be implemented by using compound 
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(251) as the starting material. 

In process S f , compound (251) can be produced from 
compound (247) whether the sequence of reaction steps is 
SM ^ S'2 ■) S'5 ^ S'3 ( or S'5 ■) S ! 4 ■) S'2 -> S'3, or S 1 4 
5 -> S'5 -> S'2 -> S'3, or S'5 -» S'2 -> S'3 -> S'4, and 

compound (254) can be produced from compound (247) whether 
the sequence of reaction steps is SM -> S'2 -> S'5 -> S'6, 
or S'5 ■) S f 4 ■> S'2 ■> S'6, or SM ^ S'5 ■> S'2 ^ S'6, or 
S'5 -» S'2 -> S'6 -> S'4. 

10 Process T is for producing compound (261) represented 

by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -COOR 7 , X 2 is a hydrogen atom, R a is 

15 a hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are 
-(C=0)-, and the dashed line together with the solid line 
is a single bond or a double bond; compound (262) 
represented by the general formula (I) in which X 1 is a 

20 group of p configuration that is represented by the general 
formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -COOH, X 2 is a hydrogen atom, 
R a is a hydrogen atom, R b and R°, when taken together with 
the carbon atom in 3 -position to which they are bound, are 

2 5 -(C=0)-, and the dashed line together with the solid line 
is a single bond or a double bond; and compound (263) 
represented by the general formula (I) in which X 1 is a 
group of p configuration that is represented by the general 
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formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -CON(R 7 ) -Z , X 2 is a hydrogen 
atom, R a is a hydrogen atom, R b and R c , when taken together 
with the carbon atom in 3 -position to which they are bound, 
are -(C=0)-, arid the dashed line together with the solid 
line is a single bond or a double bond. 
Process T 
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Step Tl is for producing compound (256) and 
implemented by reacting compound ( 2 ) with a base in an 
inert solvent to make a reactive derivative of compound (2) 
and reacting it with compound (255) in an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not participate in the 
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reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran, dioxane and dimethoxyethane , with 
tetrahydrof uran being more preferred. Preferred examples 
of the base to be used are n-butyllithium and lithium 
5 diisopropylamide. The reaction temperature which varies 
with the type of solvent and the like is typically in the 
range of -100°C ~. 50°C, preferably -78°C ~ 30 dc. The 
reaction time which varies with the reaction temperature 
and the like is typically in the range of 10 minutes - 48 

10 hours, preferably 30 minutes - 24 hours. 

Step T2 is for producing compound (257) and 
implemented by reacting compound (256) with compound (326) 
in an inert solvent in the presence of a metal catalyst. 
The inert solvent to be used is not limited in any 

15 particular way as long as it does not participate in the 
reaction; preferred examples are ether solvents such as 
ether, tetrahydrof uran , dioxane and dimethoxyethane, with 
tetrahydrof uran being more preferred. The metal catalyst 
to be used is not limited in any particular way and may be 

20 exemplified by tetrakis ( triphenylphosphine ) palladium, 
palladium ( II) acetate- triphenylphosphine , 

bis ( triphenylphosphine )palladium( II) chloride, etc, with 
tetrakis (triphenylphosphine) palladium being preferred. The 
reaction temperature which varies with the type of solvent 
25 and the like is typically in the range of 0°C - 100°C, 

preferably 10°C - 80°C. The reaction time which varies with 
the reaction temperature and the like is typically in the 
range of 10 minutes - 48 hours, preferably 30 minutes - 24 
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Step T3 is for producing compound (259) and 
implemented by reacting compound (257) with compound (258) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step T4 is for producing compound (260) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. 

The solvent to be used may be exemplified by alcoholic 
solvents such as methanol, ethanol, n-propanol, i-propanol, 
n-butanol, s-butanol, t-butanol, pentanol, hexanol, 
cyclopropanol , cyclobutanol , cyclopentanol , cyclohexanol , 
ethylene glycol, 1 , 3 -propanediol, 1 , 4-butanediol and 1,5- 
pentanediol, ether solvents such as ether, tetrahydrof uran , 
dioxane and dimethoxyethane, aromatic solvents such as 
benzene, toluene, xylene, quinoline and chlorobenzene , 
halogen-containing solvents such as dichloromethane , 
chloroform and carbon tetrachloride, as well as cyclohexane, 
dimethyl sulfoxide, dimethylacetamide , 
dimethylimidazolidinone , dimethylf ormamide , N- 
methylpyrrolidone, ethyl acetate, acetonitrile and 
nitromethane; preferred examples are ethanol, dioxane, 
benzene and ethyl acetate. 

The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogen - 

chloro tris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
chloro t ris ( triparat olylphosphine ) rhodium ( I ) , hydrogen - 
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chlorotris ( triparamethoxyphenylphosphine ) rhodium( I ) , 
hydrogen -hydrldecarbonyltris(triphenylphosphine) rhodium ( I ) , 
hydrogen - rhodium (II) acetate , hydrogen -ruthenium (II) 
acetate , hydrogen - 

chlorohydr idet ris ( triphenylphosphine ) ruthenium (II), 
hydrogen - 

carboxylat ohydr idetris ( triphenylphosphine ) ruthenium (II), 
hydrogen -hydridecarbonylt ris ( triphenylphosphine ) iridium ( I ) , 
hydrogen-platinum(II) -tin chloride complex, hydrogen- 
pentacyanocobalt (II) complex , hydrogen- tricyanobipyridine 
cobalt (II) complex, hydrogen - 

bis ( dimethylglyoximato ) cobalt ( II ) complex , hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen - 
bis ( t r icarbonylcyclopentadienylchromium ) , hydrogen - 
pent acarbonyliron , hydrogen - 

bis ( cyclopentadienyl ) dicarbonyltitanium , hydrogen - 
hydridecarbonylcobalt complex, hydrogen - 
octacarbonyldicobalt , hydrogen-hydridecarbonylrhodium , 
hydro gen- chromium ( III ) acetylacetonato-triisobutylaluminum, 
hydrogen -cobalt ( II ) acetylacetonato- triisobutylaluminum, or 
hydrogen- nickel ( II ) -2-hexanoato-triethylaluminum, or an 
inhomogeneous system condition such as hydrogen-platinum 
dioxide , hydrogen-platinum/carbon , hydrogen- 
palladium/carbon, hydrogen -palladium hydroxide /carbon , 
hydrogen -palladium/barium sulfate, hydrogen- 
palladium/calcium carbonate, hydrogen -Raney nickel, 
hydrogen -copper chromite , hydrogen -rhodium/ carbon , 
hydrogen-rhodium/alumina, hydrogen -ruthenium dioxide , 
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hydrogen -ruthenium/ carbon, or hydrogen -iridium black; a 
preferred example is hydrogen -iridium black. 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
5 varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 100 hours, 
preferably 10 hours - 96 hours. 

Step T5 is for producing compound (261) and 
implemented by reacting compound (260) with an acid in an 
10 aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

In step T5, ester hydrolysis may occur and in that 
case, subsequent step T6 may be omitted. 

Step T6 is for producing compound (262) and 
15 implemented by hydrolyzing compound (261) in water or a 

water-soluble solvent in the presence of a base or an acid 
(preferably a base) . The reaction is performed as in the 
aforementioned step 06 in process O. 

Step T7 is for producing compound (263) and 
20 implemented by reacting compound (262) or reactive 

derivatives thereof (acid halides , mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 
25 Process T' is for producing compound (268) represented 

by the general formula (I) in which X 1 is a group of P 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
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and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -CH 2 -S-Z , X 2 is a hydrogen atom, R a 
is a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 
5 a single bond or a double bond; compound (269) represented 
by the general formula (I) in which X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -CH 2 -SO-Z , X 2 is a hydrogen atom, R a 

10 is a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are - 
(C=0)-, and the dashed line together with the solid line is 
a single bond or a double bond; and compound (270) 
represented by the general formula (I) in which X 1 is a 

15 group of (3 configuration that is represented by the general 
formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -CH 2 -CH 2 -G 2 -CH 2 -S0 2 -Z , X 2 is a hydrogen 
atom, R a is a hydrogen atom, R b and R c , when taken together 
with the carbon atom in 3-position to which they are bound, 

2 0 are -(C=0), and the dashed line together with the solid 
line is a single bond or a double bond. 
Process T f 
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Step T'l is for producing compound (265) and 
implemented by reacting compound (260) with a reducing 
agent in an inert solvent and the reaction is performed as 
in the aforementioned step A2 in process A. 

Step T'2 is for producing compound (266) and 
implemented by reacting compound (265) with a sulfonyl 
chloride compound in an amine -containing solvent or 
reacting compound (265) with a halogenating agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step B3 in process B. 

Step T'3 is for producing compound (267) and 
implemented by reacting compound (137) with a metal 
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alkoxide in an alcoholic solvent to make a reactive 
derivative of compound (137) and reacting it with compound 
(266) in an alcoholic solvent. The reaction is performed 
as in the aforementioned step B4 in process B. 
5 Step T'4 is for producing compound (268) and 

implemented by reacting compound (267) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step T'5 is for producing compound (269) and 
10 implemented by reacting compound (268) with an oxidizing 

agent in an inert solvent. The reaction is performed as in 
the aforementioned step A8 in process A. 

Step T T 6 is for producing compound (270) and 
implemented by reacting compound (269) with an oxidizing 
15 agent in an inert solvent . The reaction is performed as in 
the aforementioned step A9 in process A. 

Step T'7 is an alternative method for producing 
compound (270) and implemented by reacting compound (268) 
with an oxidizing agent in an inert solvent. The reaction 
20 is performed as in the aforementioned step A9 in process A. 

In process T f , step T f 3 and step T'4 may be 
interchanged in their sequence. If desired, step T'4 and 
step T'5 may also be interchanged in their sequence. 
Compound (270) can also be obtained from compound (267) if 
25 the sequence of reaction steps is T'6 -> T'4. 

Process U is for producing compound (276) represented 
by the general formula (I) in which X 1 is a group of 0 
configuration that is represented by the general formula 
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(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is a 
methyl group, X 2 is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3-position to which they 
5 are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond; compound 
(278) represented by the general formula (I) in which X 1 is 
a group of p configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 

10 group (preferably a p-phenylene group), A is -O- and R 1 is 
-CH 2 -CH=CH 2 , X 2 is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3-position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond or a double bond; compound 

15 (279) represented by the general formula (I) in which X 1 is 
a group of p configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
-CH 2 -CH=CH-CH 2 -R 2 , X 2 is a hydrogen atom, R b and R c , when 

20 taken together with the carbon atom in 3-position to which 
they are bound, are -(C=0)-, and the dashed line together 
with the solid line is a single bond or a double bond; 
compound (280) represented by the general formula (I) in 
which X 1 is a group of p configuration that is represented 

25 by the general formula (II) in which Ar is an aromatic 

hydrocarbon group (preferably a p-phenylene group), A is - 
O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -R 2 , X 2 is a hydrogen atom, R b 
and R c , when taken together with the carbon atom in 3- 
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position to which they are bound, are -(C=0), and the 



or a double bond; compound (281) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group (preferably a p-phenylene 
group), A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -G 2 -COOH, X 2 is a 
hydrogen atom, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(c=0)~, and the dashed line together with 
the solid line is a single bond or a double bond; and 
compound (282) represented by the general formula (I) in 
which X 1 is a group of (3 configuration that is represented 
by the general formula (II) in which Ar is an aromatic 
hydrocarbon group (preferably a p-phenylene group), A is 
-O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -G 2 -CON(R 7 )Z, X 2 is a hydrogen 
atom, R a is a hydrogen atom, R b and R c , when taken together 
with the carbon atom in 3-position to which they are bound, 
are -(C=0)-, and the dashed line together with the solid 
line is a single bond or a double bond 
Process n 



dashed line together with the solid line is a single bond 
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Step Ul is for producing compound (272) and 
implemented by reacting compound (271) with a metal 
(preferably magnesium) or an alkyllithium (preferably n- 
butyllithium) in an inert solvent to make a reactive 
derivative of compound (271) and reacting it with compound 
(2) in an inert solvent. The reaction is performed as in 
the aforementioned step II in process I. 

Step U2 is for producing compound (273) and 
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implemented by reacting compound (272) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step E2 
in process E . 

Step U3 is for producing compound (274) and 
implemented by reacting compound (272) with an acid in an 
aqueous solvent . 

The solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are mixtures of water and ether solvents 
such as ether, tetrahydrof uran and dioxane, alcoholic 
solvents such as methanol and ethanol, or ketonic solvents 
such as acetone, and hydrous acetone is preferred. 

The acid to be used may be exemplified by inorganic 
acids such as hydrochloric acid, hydrobromic acid, 
hydroiodic acid, sulfuric acid and phosphoric acid, and 
organic acids such as acetic acid, p-toluenesulf onic acid 
and pyridinium-p-toluenesulfonate, with hydrochloric acid 
being preferred. The reaction temperature which varies 
with the type of solvent and the like is typically in the 
range of 0°C - 50°C (preferably 10°C - 30°C) . The reaction 
time which varies with the reaction temperature and the 
like is typically in the range of 15 minutes - 24 hours 
(preferably 30 minutes - 5 hours). 

Step U4 is for producing compound (276) and 
implemented by reacting compound (273) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step U3 in process U. 
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Step U5 is for producing compound (275) and 
implemented by reacting compound (274) with a reducing 
agent in an inert solvent in the presence of an additive. 
The reaction is performed as in the aforementioned step E2 
in process E. 

Step U6 is an alternative method for producing 
compound (276) and implemented by reacting compound (275) 
with an oxidizing agent in an inert solvent. 

The inert solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are halogen-containing solvents such as 
dichlorome thane , chloroform and carbon tetrachloride, 
ethers such as tetrahydrof uran . dioxane and dimethoxyethane 
and hydrocarbon solvents such as benzene, toluene, xylene, 
quinoline and chlorobenzene, with dichloromethane and 
tetrahydrof uran being preferred. Water may optionally be 
added to these solvents. The oxidizing agent to be used is 
not limited in any particular way and examples can be 
manganese compounds such as potassium permanganate, 
manganese dioxide, manganese ( III ) acetate, 
tris(acetonylacetonite) manganese (II I) (MTA) , manganese 
sulfate and manganese ( III ) pyrophosphate, chromates such as 
chromium(IV) oxide, Jones reagent, Sarett reagent, Collins 
reagent, chromic acid t -butyl ester, potassium bichromate, 
Beckmann's mixture, sodium bichromate, Kiliani reagent, 
chromyl chloride, chromyl acetate, pyridinium 
chlorochromate (PCC) , and pyridinium dichromate (PDC); 
ruthenium compounds such as ruthenium tetroxide. 
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tris ( triphenylphosphine ) dichlororuthenium/iodosylbenzene , 
tris ( triphenylphosphine )dichlororuthenium/N- 
methylmorpholin-N-oxide , 

tris ( triphenylphosphine )dichlororuthenium/t -butyl 
hydroperoxide, tetrapropylammonium perruthenate (TPAP), 
tetrapropylammonium perruthenate (TPAP ) /N-methylmorpholin- 
N-oxide, tetrabutylammonium perruthenate (TBAP) , and 
tetrabutylairanonium perruthenate (TBAP) /N-methylmorpholin-N- 
oxide; halogens such as hypochlorous acid, sodium 
hypochlorite, potassium hypobromite, potassium hypoiodite, 
sodium chlorate, potassium chlorate, sodium bromate, 
potassium bromate, sodium iodate, potassium iodate, 
perchloryl fluoride, orthoperiodic acid, sodium 
metaperiodate , potassium metaperiodate, N-bromoacet amide, 
N-bromosuccinimide and N-bromophthalimide ; as well as 
dimethyl sulf oxide/oxalyl chloride; preferred examples are 
chromates such as pyridinium chlorochromate (PCC) and 
pyridinium dichromate (PDC), and ruthenium compounds such 
tetrapropylammonium perruthenate (TPAP) /N-methylmorpholin- 
N-oxide. The reaction temperature which varies with the 
type of solvent and the like is typically in the range of 
-30°C - 100°C, preferably 0°C - 30°C. The reaction time 
which varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 48 hours, preferably 
30 minutes - 24 hours. 

Step U7 is an alternative method of producing compound 
(277) and implemented by reacting compound (276) with a 
deprotecting agent in an inert solvent. 
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The inert solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are dimethyl sulfoxide, 
dimethylacetamide . dimethylimidazolidinone , 
dimethylf ormamide . N-methylpyrrolidone, etc., with 
dimethylformamide being preferred. The deprotecting agent 
to be used is not limited in any particular way and may be 
exemplified by sodium thiomethoxide , sodium cyanide, 
trimethylsilane iodide, boron tribromide, boron trichloride 
and lithium chloride, with sodium thiomethoxide being 
preferred. The reaction temperature which varies with the 
type of solvent and the like is typically in the range of 
-80°C - 200°C, preferably 0°C - 180°C. The reaction time 
which varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 96 hours, preferably 
30 minutes - 48 hours. 

Step U8 is for producing compound (278) and 
implemented by reacting compound (277) with a base in an 
inert solvent to make a salt of compound (277) and then 
reacting it with compound (134) in an inert solvent. The 
reaction is performed as in the aforementioned step A3 in 
process A. 

Step U9 is for producing compound (279) and 
implemented by reacting compound (135) with compound (278) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step U10 is for producing compound (280) and 




implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

Step Ull is for producing compound (281) in the case 
where R 2 in compound (280) is G 2 -COOR 7 and this is 
implemented by reacting compound (280) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementined step A5 in process A. 

Step U12 is for producing compound (282) and 
implemented by reacting compound (281) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

Process U' is for producing compound (283) represented 
by the general formula (I) in which X 1 is a group of 0 
configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is an 
allyl group, X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R°, when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond 
or a double bond; compound (284) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group (preferably a p-phenylene 
group), A is -O- and R 1 is -CH 2 -CH=CH-G 3 -R 5 , X 2 is a hydrogen 
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atom, R a is a hydrogen atom, R b and R c , when taken together 
with the carbon atom in 3 -position to which they are bound, 
are -(C=0)-, and the dashed line together with the solid 
line is a single bond or a double bond; compound (285) 
represented by the general formula (I) in which X 1 is a 
group of p configuration that is represented by the general 
formula (II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -CH 2 - 
CH=CH-G 3 -S-Z, X 2 is a hydrogen atom, R a is a hydrogen atom, 
R b and R°, when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0), and the 
dashed line together with the solid line is a single bond 
or a double bond; compound (286) represented by the general 

formula (t\ in w>»-i/-<vi y 1 ^ <- = ~ j= p _ ,- . „ . . . . 
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is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group (preferably a p-phenylene 
group), A is -O- and R 1 is -CH 2 -CH=CH-G 3 -SO-Z , X 2 is a 
hydrogen atom, R a is a hydrogen atom, R b and R°, when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond; compound 
(287) represented by the general formula (I) in which X 1 is 
a group of p configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (peferably a p-phenylene group), A is -O- and R 1 is - 
CH 2 -CH=CH-G 3 -SO z -Z, X 2 is a hydrogen atom, R a is a hydrogen 
atom, R b and R c , when taken together with the carbon atom in 
3-position to which they are bound, are -(c=0)-, and the 
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dashed line together with the solid line is a single bond 
or a double bond; compound (288) represented by the general 
formula (I) in which X 1 is a group of p configuration that 
is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group (peferably a p-phenylene 
group), A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -G 3 -SO-Z , X 2 is a 
hydrogen atom, R a is a hydrogen atom, R b and R°, when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond; and 
compound (289) represented by the general formula (I) in 
which X 1 is a group of p configuration that is represented 
by the general formula (II) in which Ar is an aromatic 
hydrocarbon group (peferably a p-phenylene group), A is -O- 
and R 1 is -CH 2 -CH 2 -CH 2 -G 3 -S0 2 -Z, X 2 is a hydrogen atom, R a is 
a hydrogen atom, R b and R°, when taken together with the 
carbon atom in 3 -position to which they are bound, are - 
(C=0), and the dashed line together with the solid line is 
a single bond or a double bond. 
Process IT' 
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Step U*l is for producing compound (283) and 
implemented by reacting compound (278) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step U'2 is for producing compound (284) and 
implemented by reacting compound (246) with compound (283) 
in an inert solvent in the presence of an organometallic 
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catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step U'3 is for producing compound (285) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
derivative of compound (137) and then reacting it with 
compound (284) in an alcoholic solvent. The reaction is 
performed as in the af orementined step B4 in process B. 

Step U'4 is for producing compound (286) and 
implemented by reacting compound (285) with an oxidizing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step A8 in process A. 

Step U*5 is for producing compound (287) and 
implemented by reacting compound (285) with an oxidizing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step A9 in process A. 

Step U'6 is an alternative method for producing 
compound (287) and implemented by reacting compound (286) 
with an oxidizing agent in an inert solvent. The reaction 
is performed as in the aforementioned step A9 in process A. 

Step U'7 is for producing compound (288) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

Step U'8 is an alternative method for producing 
compound (289) and implemented by reacting compound (288) 
with an oxidizing agent in an inert solvent. The reaction 
is performed as in the aforementioned step A9 in process A. 
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Step U'9 is an alternative method for producing 
compound (289) and implemented by performing catalytic 
reduction in an alcoholic solvent or an inert solvent. The 
reaction is performed as in the aforementioned step A6 in 
5 process A. 

In process U' , compound (288) can be obtained from 
compound (284) if the sequence of reaction steps is U'7 -> 
U'3 U'4. Compound (289) can also be obtained from 
compound (284) if the sequence of reaction steps is U'7 
10 U'3 -> U'5. 

Process U" is an alternative method to process U' for 
producing compound (273) and compound (275). 
Process Ti" 
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Step U"l is for producing compound (291) and 
implemented by reacting compound (256) with compound (290) 
in an optionally miscible inert solvent in the presence of 
a metal catalyst and a base. 

The inert solvent to be used is not limited in any 
particular way as long as it does not interfere with the 
reaction; examples are ether solvents such as dioxane and 
tetrahydrof uran , aromatic hydrocarbon solvents such as 
toluene, alcoholic solvents such as ethanol, as well as 
dimethylf ormamide , dimethylacetamide and acetonitrile , with 
dioxane and ethanol- toluene being preferred. The metal 
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catalyst to be used is not limited in any particular way 
and may be exemplified by 

e trakis ( t r iphephenylphosphine ) palladium , palladium (II) 
acetate- triphenylphosphine, 

bis(triphenylphosphine)palladium(II) chloride, etc., with 
tetrakis(tr iphephenylphosphine) palladium being preferred. 
The base to be used is not limited in any particular way 
and may be exemplified by potassium phosphate, sodium 
carbonate, etc., with sodium carbonate being preferred. 
The reaction temperature which varies with the type of 
solvent and the like is typically in the range of 0°C - 
180°C, preferably 10°C - 120°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 48 hours, preferably 
30 minutes - 24 hours. 

Step U"2 is for producing compound (273) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The solvent to be 
used may be exemplified by alcoholic solvents such as 
methanol, ethanol, n-propanol, i-propanol, n-butanol, s- 
butanol, t-butanol, pentanol, hexanol, cyclopropanol , 
cyclobutanol, cyclopentanol, cyclohexanol, ethylene glycol, 
1,3 -propanediol, 1 , 4-butanediol and 1 , 5-pentanediol , ether 
solvents such as ether, tetrahydrof uran , dioxane and 
dimethoxyethane , aromatic solvents such as benzene, toluene, 
xylene, quinoline and chlorobenzene, halogen-containing 
solvents such as dichloromethane, chloroform and carbon 
tetrachloride, as well as cyclohexane, dimethyl sulfoxide, 
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dlmethylacetamide , dimethylimidazolidinone , 
dimethylformamide, N-methylpyrrolidone, ethyl acetate, 
acetonitrile and nitromethane; preferred examples are 
ethanol, dioxane, benzene, ethyl acetate and acetonitrile. 

The condition to be used in catalytic reduction is a 
homogeneous system such as hydrogen - 
chlorotris ( triphenylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris ( triparatolylphosphine ) rhodium ( I ) , hydrogen - 
chlorotris ( triparamethoxyphenylphosphine ) rhodium ( I ) , 
hydrogen-hydridecarbonyltris( triphenylphosphine )rhodium(I), 
hydrogen-rhodium(ll) acetate, hydrogen -ruthenium( II ) 
acetate, hydrogen - 

chlorohydride tris ( triphenylphosphine ) ruthenium (II), 
hydrogen - 

carboxylatohydridetris ( triphenylphosphine ) ruthenium ( II), 
hydrogen-hydridecarbonyltris ( triphenylphosphine ) iridium ( I ) , 
hydrogen-platinum(II)-tin chloride complex, hydrogen- 
pentacyanocobalt(II) complex, hydrogen -tricyanobipyridine 
cobalt (II) complex, hydrogen- 

bis(dimethylglyoximato) cobalt (II) complex, hydrogen -methyl 
benzoate-tricarbonylchromium complex, hydrogen - 
bls ( tricarbonylcyclopent adienylchromium ) , hydrogen - 
pentacarbonyliron, hydrogen- 

bis(cyclopentadienyl)dicarbonyltitanium, hydrogen - 
hydridecarbonylcobalt complex, hydrogen- 
octacarbonyldicobalt , hydrogen -hydridecarbonylrhodium, 
hydrogen -chromium( III) acetylacetonato-triisobutylaluminum, 
hydrogen-cobalt (II) acetylacetonato-triisobutylaluminum, or 
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hydrogen-nickel(II)-2-hexanoato-triethylaluminum / or an 
inhomogeneous system condition such as hydrogen-platinum 
dioxide, hydrogen -platinum/carbon, hydrogen- 
palladium/carbon, hydrogen-palladium hydroxide /carbon, 
hydrogen -palladium/barium sulfate, hydrogen- 
palladium/ calcium carbonate, hydrogen -Raney nickel, 
hydrogen -copper chromite, hydrogen -rhodium/ carbon, 
hydrogen-rhodium/alumina, hydrogen -ruthenium dioxide, 
hydrogen-ruthenium/carbon, or hydrogen -iridium black; 
preferred examples are hydrogen -palladium hydroxide /carbon, 
hydrogen -iridium black, etc. 

The reaction temperature is typically in the range of 
0°C - 100°C, preferably 0°C - 60°C. The reaction time which 
varies with the reaction temperature and the like is 
typically in the range of 10 minutes - 100 hours, 
preferably 10 minutes - 96 hours. 

Step U"3 is for producing compound (292) and 
implemented by reacting compound (291) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step U3 in process U. 

Step U"4 is for producing compound (275) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step U"2 in process U" . 

Step U M 5 is for producing compound (293) and 
implemented by reacting compound (291) with an oxidizing 
agent in an inert solvent . 

The inert solvent to be used is not limited in any 
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particular way as long as it does not interfere with the 
reaction and examples include ether solvents such as 
dioxane and tetrahydrof uran , aromatic hydrocarbon solvents 
such as toluene, halogen-containing solvents such as 
dichlorome thane , as well as dimethylf ormamide , dimethyl 
acetamide and acetonitrile; a preferred example is 
dichlorome thane . The oxidizing agent to be used is not 
limited in any particular way and can be perbenzoic acid, 
metachloroperbenzoic acid, p-nitroperbenzoic acid, 
monoperoxyphthalic acid, performic acid, peracetic acid, 
trifluoroperacetic acid, etc.; a preferred example is 

metachloroperbenzoic acid. The reaction temperature which 

varies with the type of solvent and the like is typically 
in the range of -10°C ~ 5Q°C, preferably 0°C ~ 30°C. The 

reaction time which varies with the reaction temperature 

and the like is typically in the range of 10 minutes - 48 

hours, preferably 30 minutes - 24 hours. 

Step U"6 is for producing compound (294) and 

implemented by reacting compound (293) with a reducing 

agent in an inert solvent. 

The inert solvent to be used is not limited in any 

particular way as long as it does not interfere with the 

reaction; examples are ether solvents such as 

tetrahydrof uran . 

The reducing agent to be used can be sodium/ liquid 

ammonia, lithium/ liquid ammonia, lithium/methylamlne , 

lithlum/ethylamine, lithium/ethylenediamine , 

sodium/hexamethylphosphamide- t -but anol , sodiuim/ethanol , 
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sodium/t-butanol-tetrahydrofuran, sodium/toluene- t-amyl 
alcohol, etc.; sodium/ liquid ammonia is preferred. The 
reaction temperature which varies with the type of solvent 
and the like is typically in the range of -100°C - 20°C, 
preferably -80°C ~ 0°C. The reaction time which varies with 
the reaction temperature and the like is typically in the 
range of 10 minutes - 24 hours, preferably 30 minutes - 5 
hours . 

Step U"7 is an alternative method for producing 
compound (273) and implemented by reacting compound (294) 
with a reducing agent in an inert solvent in the presence 
of an additive. The reaction is performed as in the 
aforementioned step E2 in process E. 

PrOCeSS V 1 S f nr nrnHnp-i nrr *-*r\m<r\*-MmA f 1Q£\ J ja 

r" — »-•»-> jj ^viu^uuiiu. y £»>u y _i_ c>^/j_ cacil L.t=2U 

by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is a single bond, A is a 
methylene group and R 1 is -CH-CH=G 3 -R 5 , R a is a hydrogen atom, 
R b and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond; 
compound (297) represented by the general formula (I) in 
which X 1 is a hydrogen atom, X 2 is a group of a 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH-CH-G 3 -S-Z, R a is a hydrogen atom, R b and R c , 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(c=0), and the dashed line 
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together with the solid line is a single bond; compound 
(298) represented by the general formula (I) in which X 1 is 
a hydrogen atom, X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is a 
5 single bond, A is a methylene group and R 1 is -CH=CH-G 3 -SO-Z , 
R a is a hydrogen atom, R b and R c , when taken together with 
the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond; compound (299) represented by the general 
10 formula (I) in which X 1 is a hydrogen atom, X 2 is a group of 
a configuration represented by the general formula (II) in 
which Ar is a single bond, A is a methylene group and R 1 is 
-CH=CH-G 3 -S0 2 -Z, 

R a is a hydrogen atom, R b and R°, when taken together with 
15 the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond; compound (300) represented by the general 
formula (I) in which X 1 is a hydrogen atom and X 2 is a group 
of a configuration that is represented by the general 
20 formula (II) in which Ar is a single bond, A is a methylene 
group and R 1 is -CH 2 -CH 2 -G 3 -SO-Z , R a is a hydrogen atom, R b 
and R c , when taken together with the carbon atom in 3- 
position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond; 
25 and compound (301) represented by the general formula (I) 
in which X 1 is a hydrogen atom and X 2 is a group of a 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
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and R 1 is -CH 2 -CH 2 -G 3 -S0 2 -Z, R a is a hydrogen atom, R b and R c , 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(C=0)-, and the dashed line 
together with the solid line is a single bond. 
Process V 




Step VI is for producing compound (295) and 
implemented by reacting compound (108) with a reducing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step U"6 in process U" . 

Step V2 is for producing compound (296) and 
implemented by reacting compound (246) with compound (295) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
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af orementined step A4 in process A. 

Step V3 is for producing compound (297) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
derivative of compound (137) and reacting it with compound 
(296) in an alcoholic solvent. The reaction is performed 
as in the aforementioned step B4 in process B. 

Step V4 is for producing compound (298) and 
implemented by reacting compound (297) with an oxidizing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step A8 in process A. 

Step V5 is for producing compound (299) and 
implemented by reacting compound (297) with an oxidizing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step A9 in process A. 

Step V6 is an alternative method for producing 
compound (299) and implemented by reacting compound (298) 
with an oxidizing agent in an inert solvent. The reaction 
is performed as in the aforementioned step A9 in process A. 

Step V7 is for producing compound (300) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

Step V8 is an alternative method for producing 
compound (301) and implemented by reacting compound (300) 
with an oxidizing agent in an inert solvent. The reaction 
is performed as in the aforementioned step A9 in process A. 
Step V9 is an alternative method of forming compound 
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(301) and implemented by performing catalytic reduction in 
an alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

In process V, compound (300) can be obtained from 
compound (296) if the sequence of rection steps is V7 -» V3 
-> V4. Compound (301) can also be obtained from compound 
(300) if the sequence of reaction steps is V7 -> V3 -> V5 

Process V is for producing compound (302) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is a single bond, A is a 
methylene group and R 1 is -CH=CH-CH 2 -R 2 , R a is a hydrogen 
atom, R b and R c , when taken together with the carbon atom in 
3 -position to which they are bound, are - (C=G) - . and the 
dashed line together with the solid line is a single bond; 
compound (303) represented by the general formula (I) in 
which X 1 is a hydrogen atom, X 2 is a group of a 
configuration that is represented by the general formula 
(II) in which Ar is a single bond, A is a methylene group 
and R 1 is -CH 2 -CH 2 -CH 2 -R 2 , R a is a hydrogen atom, R b and R c , 
when taken together with the carbon atom in 3 -position to 
which they are bound, are -(C=0), and the dashed line 
together with the solid line is a single bond; compound 
(304) represented by the general formula (I) in which X 1 is 
a hydrogen atom, X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R x is - CH, - CH, - CH„ - 
G 2 -COOH, R a is a hydrogen atom, R b and R°, when taken 
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together with the carbon atom in 3 -position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; and compound (305) 
represented by the general formula (I) in which X 1 is a 
hydrogen atom and X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is a 
single bond, A is a methylene group and R 1 is -CH 2 -CH 2 -CH 2 - 
G 2 -CON(R 7 )Z, R a is a hydrogen atom, R b and R°, when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond. 
Process V 
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Step VI is for producing compound (302) and 
implemented by reacting compound (135) with compound (295) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step V'2 is for producing compound (303) and 
implemented by performing catalytic reduction in an 
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alcoholic solvent or an inert solvent. The reaction is 
performed as in the aforementioned step A6 in process A. 

Step V'3 is for producing compound (304) in the case 
where R 2 in compound (303) is G 2 -COOR 7 and this is 

5 implemented by hydrolyzing compound (303) in water or a 

water-soluble solvent in the presence of a base or an acid 
(preferably a base). The reaction is performed as in the 
aforementioned step 06 in process O. 

Step V'4 is for producing compound (305) and 

0 implemented by reacting compound (304) or reactive 

derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C . 



by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 

20 a methyl group, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a double bond; compound (309) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 

25 X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
a methyl group, R a is a hydrogen atom, R b and R c , when taken 



15 



Process W is for producing compound (308) represented 
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together with the carbon atom in 3-position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; compound (311) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
grouop (preferably a p-phenylene group), A is -O- and R 1 is 
an allyl group, R a is a hydrogen atom, R b and R c . when taken 
together with the carbon atom in 3-position to which they 
are bound, are - (C=0) , and the dashed line together with 
the solid line is a single bond; compound (312) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration represented by the general 
formula (II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O-and R 1 is -CH 2 - 
CH=CH-CH 2 -R 2 , R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3-position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; compound (313) represented 
by the general formula (I) in which X 1 is a hydrogen atom 
and X 2 is a group of a configuration that is represented by 
the general formula (II) in which Ar is an aromatic 
hydrocarbon group, A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -R 2 , R a 
is a hydrogen atom, R b and R c , when taken together with the 
carbon atom in 3-position to which they are bound, are 
-(C=0)-, and the dashed line together with the solid line 
is a single bond; compound (314) represented by the general 
formula (I) in which X 1 is a hydrogen atom, X 2 is a group of 
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a configuration represented by the general formula (II) i n 
which Ar is an aromatic hydrocarbon group (preferably a p- 
phenylene group), A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -G 2 -SO-Z , 
R a is a hydrogen atom, R b and R c , when taken together with 
the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond; compound (315) represented by the general 
formula (I) in which X 1 is a hydrogen atom, X 2 is a group of 
a configuration represented by the general formula (II) in 
which Ar is an aromatic hydrocarbon group (preferably a p- 
phenylene group), A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -G 2 -S0 2 -Z , 
R a is a hydrogen atom, R b and R c . when taken together with 
the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond; compound (316) represented by the general 
formula (I) in which X 1 is a hydrogen atom, X 2 is a group of 
a configuration represented by the general formula (II) in 
which Ar is an aromatic hydrocarbon group (preferably a p- 
phenylene group), A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -CH 2 -G 2 -COOH, 
R a is a hydrogen atom, R b and R c , when taken together with 
the carbon atom in 3 -position to which they are bound, are 
-(C=0), and the dashed line together with the solid line is 
a single bond; and compound (317) represented by the 
general formula (I) in which X 1 is a hydrogen atom and X 2 is 
a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
-CH 2 -CH 2 -CH 2 -CH 2 -G 2 -CON(R 7 )Z, R a is a hydrogen atom, R b and R c , 
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when taken together with the carbon atom in 3-position to 
which they are bound, are -(C=0)-. and the dashed line 
together with the solid line is a single bond. 
Process W 



5 




Step Wl is for producing compound (308) and 
implemented by reacting compound (307) with a metal 
(preferably magnesium) or an alkyllithium (preferably t- 
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butyllithium) in an inert solvent to make a reactive 
derivative of compound (307) and reacting it with compound 
(306) in an inert solvent in the presence of an additive 
(preferably tetrakisf ( tri-n-butylphosphine)copper( I ) 
iodide]). The reaction is performed as in the 
aforementioned step Ol in process O. 

Step W2 is for producing compound (309) and 
implemented by reacting compound (308) with a reducing 
agent in an inert solvent. The reaction is performed as ii 
the aforementioned step U"6 in process U" . 

Step W3 is for producing compound (310) and 
implemented by reacting compound (309) with a deprotecting 
agent in an inert solvent. The reaction is performed as ir 
the aforementioned step U7 in process U. 

Step W4 is for producing compound (311) and 
implemented by reacting compound (310) with a base in an 
inert solvent to make a salt of compound (310) and then 
reacting it with compound (134) in an inert solvent. The 
reaction is performed as in the af orementined step A3 in 
process A. 

Step W5 is for producing compound (312) and 
implemented by reacting compound (135) with compound (311) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
aforementioned step A4 in process A. 

Step W6 is for producing compound (313) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent. The reaction is 
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performed as in the aforementioned step A6 in process A. 

Step W7 is for producing compound (314) in the case 
where R 2 in compound (313) is G 2 -S-Z and this is implemented 
by reacting compound (313) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step A8 in process A. 

Step W8 is for producing compound (315) in the case 
where R 2 in compound (313) is G 2 -S-Z and this is implemented 
by reacting compound (313) with an oxidizing agent in an 
inert solvent. The reaction is performed as in the 
aforementioned step A9 in process A. 

Step W10 is for producing compound (316) in the case 
where R 2 in compound (313) is G 2 -COOR 7 and this is 
implemented by hydro ly zing compound (313) with a base or an 
acid (preferably a base) in water or a water-soluble 
solvent. The reaction is performed as in the 
aforementioned step 06 in process O. 

Step Wll is for producing compound (317) and 
implemented by reacting compound (316) or reactive 
derivatives thereof (acid halides , mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

Process W is for producing compound (319) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
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-G 4 -COOR 7 , R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; compound (320) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -O- and R 1 is 
-G 4 -COOH, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; and compound (321) 
represented by the general formula (I) in which X 1 is a 
hydrogen atom and X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is an 
aromatic hydrocarbon group (preferably a p-phenylene group), 
A is -O- and R 1 is -G 4 -CON(R 7 )Z, R a is a hydrogen atom, R b 
and R°, when taken together with the carbon atom in 3- 
position to which they are bound, are -(c=0)-, and the 
dashed line together with the solid line is a single bond. 
Process W 
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Step W'l is for producing compound (319) and 
implemented by reacting compound (310) with a base in an 
inert solvent to make a salt of compound (310) and then 
reacting it with compound (318) in an inert solvent. The 
reaction is performed as in the af orementined step A3 in 
process A. 

Step W*2 is for producing compound (320) and 
implemented by hydrolyzing compound (319) with a base or an 
acid (preferably a base) in water or a water-soluble 
solvent. The reaction is performed as in the 
aforementioned step 06 in process O. 

Step W'3 is for producing compound (321) and 
implemented by reacting compound (320) or reactive 
derivatives thereof (acid halides . mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

Process W" is for producing compound (323) represented 
by the general formula (I) in which X 2 is a hydrogen atom. 
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X 1 is a group of p" configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group), A is -0- and R 1 is 
-G 4 -COOR 7 , R b and R c , when taken together with the carbon 
atom in 3 -position to which they are bound, are -(c=0)-, 
and the dashed line together with the solid line is a 
single bond or a double bond; compound (324) represented by 
the general formula (I) in which X 2 is a hydrogen atom, X 1 
is a group of 0 configuration that is represented by the 
general formula (II) in which Ar is an aromatic hydrocarbon 
group (preferably a p-phenylene group) , A is -O- and R 1 is 
-G 4 -COOR 7 , R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C-O), and the dashed line together with 
the solid line is a single bond or a double bond; and 
compound (325) represented by the general formula (I) in 
which X 2 is a hydrogen atom and X 1 is a group of (3 
configuration that is represented by the general formula 
(II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -G 4 - 
CON(R 7 )z, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond or a double bond. 
Process W" 
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Step W/'l is for producing compound (323) and 
implemented by reacting compound (277) with a base in an 
inert solvent to make a salt of compound (277) and then 
reacting it with compound (318) in an inert solvent * The 
reaction is performed as in the af orementined step A3 in 
process A. 

Step W"2 is for producing compound (324) and 
implemented by reacting compound (323) with an acid in an 
aqueous solvent. The reaction is performed as in the 
aforementioned step A5 in process A. 

Step W"3 is for producing compound (325) and 
implemented by reacting compound (324) or reactive 
derivatives thereof (acid halides, mixed acid anhydrides or 
active esters) with compound (322) or acid addition salts 
thereof in an inert solvent. The reaction is performed as 
in the aforementioned step C3 in process C. 

Process W in is for producing compound (327) 
represented by the general formula (I) in which X 1 is a 
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hydrogen atom, X 2 is a group of a configuration represented 
by the general formula (II) in which Ar is an aromatic 
hydrocarbon group (preferably a p-phenylene group), A is 
-O-and R 1 is -CH 2 -CH=CH-G 3 -R S , R a is a hydrogen atom, R b and 
R c , when taken together with the carbon atom in 3 -position 
to which they are bound, are -(C=0), and the dashed line 
together with the solid line is a single bond; compound 
(328) represented by the general formula (I) in which X 1 is 
a hydrogen atom and X 2 is a group of a configuration that 
is represented by the general formula (II) in which Ar is 
an aromatic hydrocarbon group, A is -0- and R 1 is -CH 2 - 
CH=CH-G 3 -S-Z, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0)-, and the dashed line together with 
the solid line is a single bond; compound (329) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration represented by the general 
formula (II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -CH 2 - 
CH=CH-G 3 -SO-Z, R a is a hydrogen atom, R b and R c , when taken 
together with the carbon atom in 3 -position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; compound (330) represented 
by the general formula (I) in which X 1 is a hydrogen atom, 
X 2 is a group of a configuration represented by the general 
formula (II) in which Ar is an aromatic hydrocarbon group 
(preferably a p-phenylene group), A is -O- and R 1 is -CH 2 - 
CH 2 -CH 2 -G 3 -SO-Z, R a is a hydrogen atom, R b and R°, when taken 





together with the carbon atom in 3 -position to which they 
are bound, are -(C=0), and the dashed line together with 
the solid line is a single bond; and compound (331) 
represented by the general formula (I) in which X 1 is a 
hydrogen atom and X 2 is a group of a configuration that is 
represented by the general formula (II) in which Ar is an 
aromatic hydrocarbon group (preferably a p-phenylene group) 
A is -O- and R 1 is -CH 2 -CH 2 -CH 2 -G 3 -S0 2 -Z , R a is a hydrogen 
atom, R b and R°, when taken together with the carbon atom in 
3-position to which they are bound, are -(C=0)-, and the 
dashed line together with the solid line is a single bond. 




Step W'"l is for producing compound (327) and 
Implemented by reacting compound (246) with compound (311) 
in an inert solvent in the presence of an organometallic 
catalyst. The reaction is performed as in the 
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aforementioned step A4 in process A. 

Step- W "2 is for producing compound (328) and 
implemented by reacting compound (137) with a metal 
alkoxide in an alcoholic solvent to make a reactive 
derivative of compound (137) and then reacting it with 
compound (327) in an alcoholic solvent. The reaction is 
performed as in the aforementioned step B4 in process B. 

Step W"3 is for producing compound (329) and 
implemented by reacting compound (328) with an oxidizing 
agent in an inert solvent. The reaction is performed as in 
the aforementioned step A8 in process A. 

Step W f,, 4 is for producing compound (330) and 
implemented by performing catalytic reduction in an 
alcoholic solvent or an inert solvent- The reaction is 
performed as in the aforementioned step A6 in process A. 

Step W ,n 5 is an alternative method of producing 
compound (331) and implemented by reacting compound (330) 
with an oxidizing agent in an inert solvent- The reaction 
is performed as in the aforementioned step A9 in process A. 

In process W " , compound (330) can also be obtained 
from compound if the sequence of reaction steps is W ,M 4 -> 
W'"2 W'"3. Compound (331) can also be obtained from 
compound (327) if the sequence of reaction steps is W ,n 4 -> 
W ,n 2 -> W ,n 5. Compound (331) can also be obtained from 
compound (329) if the sequence of reaction steps is W "5 -> 
W 1 " 4 . 

In the above- described processes A - W, B ■ - L ' , S 1 - 
W. 1 , U" , W" and W " , if G and/or J and/or Q 2 is a group 
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containing a carboxyl group protected by a straight -chained 
or branched lower alkyl group having 1-6 carbon atoms, 
deprotection can easily be achieved by any known methods of 
hydrolysis to effect conversion to a carboxyl- containing 
group . 

If any of the steps in the above-described processes A 
W, B ' - L', S' - W' f U", W" and W " involves groups that 
need be protected and deprotecetd, each of them can be 
protected and deprotected by methods well known to the 
skilled artisan. For the purposes of protecting and 
deprotecting, reference can be had, for example, to 
"Protective Groups in Organic Synthesis", 2nd edition, 
Theodora W. Green, John Wiley & Sons, Inc., 1991. 

Starting material compound (1) is either known or can 
be easily prepared by known methods or similar methods. 
[See, for example, J. Med. Chem. 35(11), 2113-2129 (1992); 
Synth. Commun. 24(16), 2325-2340 (1994); Steroids, 60(5), 
414-422 (1995).] 

Starting material compound (108) is either known or 
can be easily prepared by known methods or similar methods. 
[See, for example. Tetrahedron Letters, 29(13), 1533-1536 
(1988).] 

Starting material compound (96) is either readily 
available as a commercial product or can be easily prepared 
by known methods or similar methods. [See, for example, J. 
Chem. Res. Miniprint. 2, 0650-0669 (1986).] 

Starting material compounds (119) and (144) are 
readily available as commercial products. 
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Starting material compounds (133) - (143). compound 
(183), compound (204). compounds (218) - (220). compound 
(224), compound (236) and compound (257) are either readily 
available as commercial products or can be easily prepared 



Starting material compounds (148) and (164) are either 
known or can be easily prepared by known methods or similar 



Starting material compound (223) is either known or 
can be easily prepared by known methods or similar methods. 
[See, for example, Synth. Commun. 27(23), 4035-4040 
(1997).] 

The compounds of the invention which are represented 
by the general formula (I) and the substances which act as 
antagonist against but not as agonist for the androgen 
receptor (which are hereunder also referred to as the test 
substance) have antiandrogenic activity and other effects 
and these effects can be measured by the androgen receptor 
reporter gene assay which has been used in defining the 
expression "acting as antagonist" and/or the expression 
"not acting as agonist" for the purposes of the invention 
as it is optionally combined where appropriate with the 
following methods of measurement A - F. 
Method A; — Measurement bv in vivn P.v periment. with rai-s 
Method A-1 : — Measuring the antaannist ar^-j^p 

If a castrated rat is administered testosterone or 
dihydro testosterone, its prostate gland and seminal 
vesicles increase in weight. By checking to see if the 



by known methods or similar methods. 



methods. [See, for example. Steroids, 59, 190-195 (1994).] 
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test substance suppresses the action of testosterone or 
dihydrotestosterone for increasing the weights of prostate 
gland and seminal vesicles, one can evaluate the antagonist 
action of the test substance. For this measurement , 
reference can be had, for example, to J. Med. Chem. , 
41:623-639, 1998, and Kiso to Rinsho, 29 ( 4 ) : 877 -885 , 1995. 

Method A- 2; Measuring the a gonist action 

A castrated rat is continuously administered the test 
substance. By checking to see if the weights of the 
prostate gland and seminal vesicles which are androgen - 
responsive organs increase after the administration, one 
can evaluate the agonist action of the test substance. For 
this measurement, reference can be had, for example. Folia 
endocrinol . 66:597-606, 1990. 

Method P; — Measurem ent based o n di mer formation of th^ 

androgen receptor 
Method B-l; Measuring the action for inhib iting rHm^-r 

formation 

Dihydrotestosterone helps the androgen receptor form a 
dimer. By applying a gel shift assay to determine if the 
test substance inhibits the dimer formation of the androgen 
receptor, one can evaluate the antagonist action of the 
test substance. For this measurement, reference can be had, 
for example, to J. Biol. Chem., 268:19004-19012, 1993 and J. 
Biol. Chem., 270:19998-20003, 1995. 

Method fi-Z : Measuring the action for promoting dimer 

formation of the androg en recepto-r 
By applying a gel shift assay to determine if the test 
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substance promotes the dimer formation of the androgen 
receptor, one can evaluate the agonist action of the test 
substance. For this measurement, reference can be had, for 
example, to J. Biol. Chem. , 268:19004-19012, 1993 and J. 
Biol. Chem., 270:19998-20003, 1995. 

Method r -. — Measurement based on orn-i t hing riftoaT-hoyyi 
(OPC) activity 
By determining whether the test substance elevates or 
lowers the ODC activity which is believed to reflect 
androgen- dependent activity, one can evaluate the agonist 
and antagonist actions of the test substance. For this 
measurement, reference can be had, for example, to Anal. 
Biochem. , 113-352-355, 1981 and Folia endocrinol. , 66:597- 
606, 1990. 

Method P; Measurement based on andr o gen rftnap tor binding 

activity 

By applying a binding assay to determine whether the 
test substance inhibits the binding of the androgen 
receptor to androgen, one can evaluate the antagonist 
action of the test substance. For this measurement, 
reference can be had, for example, to Urology, 48:157-163, 
1996, J. Biol. Chem., 270:19998-20003, 1995 and Kiso to 
Rinsho, 29 ( 4) : 877-885 , 1995. 

Method E : — Measurement based on the in crease or- denr^ Sft in 

the amount Of the androgen recftptnr 
Cells exprerssing the androgen receptor are treated 
with the test substance in both the presence and the 
absence of androgen. By measuring the change in the amount 
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of the androgen receptor in the cells, one can evaluate the 
action of the test substance in working as agonist for or 
antagonist against the androgen receptor. For this 
measurement, reference can be had, for example, to 
Endrocrinology, 129:2000-2010, 1991. 

Method F; Measurement baser! on nnrl^r mi nation of 



Cells exprerssing the androgen receptor are treated 
with the test substance in the presence or absence of 
androgen. By applying immunohistostaining to determine the 
localization of the androgen receptor in the cells, one can 
check for the nuclear migration of the androgen receptor 
and determine the action of the test substance for 
inhibiting the nuclear migration of the androgen receptor, 
thereby evaluating the action of the test substance as 
agonist and/or antagonist. For these measurements, 
reference can be had, for example, to J. Biol. Chem. , 
267:968-974, 1992. 

The compounds of the invention which are represented 
by the general formula (I) and the substances of the 
invention which act as antagonist against but not as 
agonist for the androgen receptor are potential 
antiandrogenic agents that do exhibit any side effects such 
as the development of androgen tolerance due to long-term 
administration and/or hepatoxiclty and, hence, are expected 
to be useful as pharmaceutical compositions, say, 
therapeutics for diseases such as prostate cancer, 
pros tat omegaly, male pattern alopecia, sexual prematurity, 
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acne vulgaris, seborrhea and hursutism. If the compounds 
of the invention which are represented by the general 
formula (I) and the substances of the invention which act 
as antagonist against but not as agonist for the androgen 
5 receptor are preliminarily administered, the onset of 
diseases such as prostate cancer, prostatomegaly , male 
pattern alopecia, sexual prematurity, acne vulgaris, 
seborrhea and hursutism can hopefully be prevented or 
retarded, so they are also potential preventives of these 
10 diseases. 



ingredient the compounds of the invention which are 
represented by the general formula (I) and pharmaceutical 
compositions containing as an active ingredient the 

15 substances of the invention which act as antagonist against 
but not as agonist for the androgen receptor can be 
administered either orally or parenterally and oral 
administration is desirable. Prior to administration, such 
pharmaceutical compositions can be formulated as 

20 preparations suitable for the specific method of 
administration. 

Pharmaceutical compositions containing as an active 
ingredient the compounds of the invention which are 
represented by the general formula (I) and pharmaceutical 

2 5 compositions containing as an active ingredient the 

substances of the invention which act as antagonist against 
but not as agonist for the androgen receptor can be 
formulated by customary pharmaceutical formulation 



Pharmaceutical compositions containing as an active 
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techniques and, depending on their use, can be applied as 



solid and liquid preparations including tablets, capsules, 
granules, powder, syrup, injection and ointment. Carriers 
and excipients for such preparations include solid or 
liquid substances. These may be exemplified by lactose, 
magnesium stearate, starch, talc, gelatin, agar, pectin, 
gum arable, olive oil, sesame oil, ethylene glycol and 
others in common use. 

In these preparations, the pharmaceutical compositions 
containing as an active ingredient the compounds of the 
invention which are represented by the general formula (I) 
and the pharmaceutical compositions containing as an active 
ingredient the substances of the invention which act as 
antagonist against but not as agonist for the androgen 
receptor are incorporated in amounts that vary with their 
dosage form but it is generally desirable that they be 
contained at concentrations of 5 - 100 wt%. The 
pharmaceutical compositions containing as an active 
ingredient the compounds of the invention which are 
represented by the general formula (I) and pharmaceutical 
compositions containing as an active ingredient the 
substances of the invention which act as antagonist against 
but not as agonist for the androgen receptor can be 
adjusted over a broad range depending on the kind of warm- 
blooded animals including human to be treated, the severity 
of the disease, doctor's diagnosis, etc. In terms of the 
active ingredient, the range is from 1 \ig to 500 mg/kg per 
day, preferably from 20 fxg to 100 mg/kg per day. This dose 
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can be administered once or several times in one or divided 
portions per day to month and is variable as appropriate 
according to the severity of the disease and at doctor's 
discretion. 
Examples 

Example 1 ; — Evaluating the Agonist Acti on of Eliatamide 



Twenty- four hours before transf ection , 1.0 x 10 5 HeLa 
cells were cultured in phenol red free DMEM/5% DCC-FBS on 
12 -well microplates. Five hundred nanograms /well of MMTV- 
Luc vector, 100 ng/well of pSG5-hAR and 5 ng/well of 
Renilla Luc vector were transf ected into the HeLa cells. 
The transfection was performed in a liquid culture of the 
phenol red free DMEM using 3 mL/well of lipof ectoamine • 
Nine hours after the transfection, the liquid culture was 
replaced by phenol red free DMEM/ 3% DCC-FBS containing 
10 mmol/L of hydroxyf lutamide or bicaltamide. The 
transcriptional activity value was measured 48 hours after 
the replacement of the liquid culture. Transcriptional 
activity was measured with a dual-lucif erase reporter assay 
system. The transcriptional activity value was calculated 
as the value for firefly lucif erase divided by the value 
for sea pansy lucif erase. Hydroxyf lutamide and bicaltamide 
exhibited more than five times the value for the case of 
non-addition and, hence, the agonist action of 
hydroxyf lutamide and bicaltamide was verified (Table 1). 



Bicaltamide 
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<Table 1> 



Lucif erase Activity (f o ld i nduction)^ 



Not added 



1.00 



10 punol/L of hydroxyflut amide 



7.84 (> 5.0) 



5 



10 umol/L of bioaltamldft 



7.62 r> s.n^ 



1) The value with the lucif erase activity value for 
"not added" being taken as 1.00. 

Example 2; Evaluating the Antagonist Action of Flntamlflfl 

10 and Bioaltamldft 

Twenty-four hours before transf ection , 1.0 x 10 s HeLa 
cells were cultured in phenol red free DMEM/5% DCC-FBS on 
12 -well microplates. Five hundred nanograms /well of MMTV- 
Luc vector, 100 ng/well of pSQ5/hAR and 5 ng/well of 

15 Renilla Luc vector were transf ected into the HeLa cells. 
The transf ection was performed in a liquid culture of the 
phenol red free DMEM using 3 mL/well of lipof ectoamine . 
Nine hours after the transf ection , the liquid culture was 
replaced by phenol red free DMEM/ 3% DCC-FBS containing 

20 0.1 nmol/L of DHT and 1.0 mmol/L of hydroxyf lutamide or 
bicaltamide. The transcriptional activity value was 
measured 48 hours after the replacement of the liquid 
culture. Transcriptional activity was measured with a 
dual-lucif erase reporter assay system. The transcriptional 

25 activity value was calculated as the value for firefly 

lucif erase divided by the value for sea pansy lucif erase. 
Hydroxyf lutamide and bicaltamide lowered the 

transcriptional activity value of DHT to less than 50% and, 
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hence, the antagonist action of hydroxyf lutamide and 
bicaltamide was verified (Table 2). 



<Table 2> 

Luciferase Activity fr fi ia tiy ft antivity) 2 ) 

0.1 nmol/L of DHT 100 

1.0 jumol/L of hydroxyf lutamide 29.0 (< 50.0) 

1*0 umol/L of bicaltamide 32.0 {< 50.0) 

2) The value with the lucif erase activity value of 0.1 
nmol/L of DHT being taken as 100. 

Example 3; Synthesis of 17p-hvdrny Y -7 a- n-carboxvhftptyi ^ ^ 

5a-androstan-3-nnft 

(Step 1) 

17R-t-butVldimethvlsilvloxv-7nL-f 2- p ropen-l -yl \-*n- 
andr o stan-3-onft 

Metallic lithium (220 mg) was added to liquid ammonia 
(150 ml) at -78 °C. After 5-minute stirring, 170-t- 
butyldimethylsilyloxy-7a-(2-propen-l-yl) -4-androsten-3-one 
(1.261 g) and a tetrahydrof uran solution (20 ml) of t- 
butanol (0.41 ml) were added and the mixture was stirred 
for 20 minutes. After adding 1 , 2-dibromoe thane (3 ml) and 
ammonium chloride (30 g) , the mixture was stirred at 25°C 
for 30 minutes. After adding water, extraction with ethyl 
acetate was conducted. The organic layer was dried with 
magnesium sulfate and, after filtering, the solvent was 
distilled off at reduced pressure. Purification by silica 
gel column chromatography (developing solvents: ethyl 



O 2.25 O S 



acetate/n-hexane = 1/10) gave the end compound in 810,7 mg 
(yield, 64%) . 

1H-NMR( 2 70MHz , CDC1 3 )5: 0.01(6H ; s), 0.73(3H, s), 0.88(9H, 
s), 1.04(3H, s), 0.92-2.45(23H, m) , 3.55(1H, t, J=8.3Hz), 
5 4.93(1H, d, J=3.8Hz), 4.99(1H, s), 5 . 58-5 . 72 ( 1H, m) . 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/hexane = 1/10): 0.54 
(Step 2) 

1 7(3 - 1 -butyl d imeth vl S ilvloxv- 7 a- ( 1 - meth oxycarhonvl - 2 -hfipt.fln - 
10 1 -yl ) - 5a-andr ostan - 3 - onfi 

1 7p - t -Butyldimethylsilyloxy- 7a- ( 2 -propen- 1 -yl ) - 5a- 
androstan-3-one (596,1 mg) was dissolved in dichloromethane 
(5 ml) and, after adding methyl 6-heptenoate (384.4 mg) and 
benzylidenebis ( tricyclohexylphosphine ) -dichlororutheniuin 

15 (57.0 mg), the mixture was heated under reflux for 5 hours 
in an argon atmosphere. After standing to cool, 
purification was effected by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/10) to give the end compound in 527.6 mg (yield, 

20 70%). 

1H-NMR( 270MHz, CDC1 3 )5: 0.01(6H, s), 0.71(3H, s), 0.88(9H, 
s), 1.03(3H, s), 0.90-2. 10(26H, m) , 2 . 18-2 . 43 ( 5H , m) , 
3.51(1H, t, J=8.4Hz), 3.67(3H, s), 5 . 18 - 5 . 40 ( 2H , m) . 
Rf value (on silica gel plate, developing solvents: ethyl 
25 acetate/n-hexane = 1/4): 0.43 
(Step 3) 

17B"hydro xv-7a-(7-carboxvh eptvl ) - 5 a-androsi:an-3-onft 

1 7fJ - 1 - Butyldimethyls ilyloxy- 7a- ( 7 -me thoxycarbonyl - 2 - 
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hepten- 1 -yl ) - 5a-andros tan - 3 - one (505.5 mg) was dissolved in 
ethyl acetate (30 ml) and, after adding 10%- 
palladium/ carbon (148 mg), the mixture was stirrfed for 4 
hours at 25°C in a hydrogen atmosphere. The reaction 
5 mixture was filtered and the solvent was distilled off at 
reduced pressure; the resulting residue was dissolved in 
acetone (10 ml) and, after adding 1 N-HC1 (1 ml), the 
mixture was heated under reflux for 26 hours. After 
standing to cool, water was added and extraction with ethyl 

10 acetate was conducted. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
with magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Purification by silica 
gel column chromatography (developing solvents: ethyl 

15 acetate/n-hexane = 1/2 ~ 1/1) gave the end compound in 
362.6 mg (yield, 93%). 

1H-NMR( 270MHz, CDC1 3 )6: 0.76(3H, s), 1.04(3H, s), 1.00- 
1.82(27H, m), 1 . 98-2 . 15( 3H, m) , 2 . 23-2 . 48 ( 5H, m) , 3.65(1H, 
t, J=8.7Hz). 

20 Mass (FAB ) : 433(M+1). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1): 0.27 

The following compounds were synthesized by similar 
methods to Example 3 . 

25 
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Example 


n 


Z 


MW (Molecular weight) 


Mass 


4 


4 


H 


404 


405 (FAB) 


5 


8 


H 


460 


461 (FAB) 


6 


10 


H 


488 


489 (FAB) 


7 


12 


H 


516 


517 (FAB) 


8 


8 


-(CH 2 ) 3 CF 2 CF 3 


620 


621(ESI) 



[Example 9] 

SYttthesiS Of 17B - hYdroxv- 7a- f 7 - f N . N- dim ethylaminocarbony 1 ^ - 
5 heotvl 1 - 5a-andros tan- 3 - onft 

The 1 70 - hydroxy- 7a- ( 7 - carboxyheptyl ) - 5a- andros t an - 3 - 
one (9.9 mg) obtained in Example 3 was dissolved in 
tetrahydrofuran (0.5 ml) and, after adding 1-(N,N- 
dimethylaminopropyl ) - 3 - ethylcarbodiimide hydrochloride 

10 (13.0 mg), 1 -hydroxybenzotriazole monohydrate (10.5 mg) and 
a solution (68.7 of 2.0 M-dimethylamine in 

tetrahydrofuran, the mixture was stirrerd for 15 hours at 
25 °C. After adding ethyl acetate (2.0 ml), the mixture 
was washed with 1 N- hydrochloric acid, a saturated aqueous 

15 solution of sodium hydrogencarbonate and a saturated 

aqueous solution of sodium chloride. After drying with 
magnesium sulfate, the mixture was filtered through NH 
silica gel (Pro. No. DM1020; product of Fuji Silicia 
Chemical Co., Ltd.) and the solvent was distilled off at 

20 reduced pressure to give the end compound in 10.5 mg 
(99.7%) . 

1H-NMR( 270MHz, CDC1 3 )5: 0.76(3H, s), 1.04(3H, s), 1.00- 
1.83(27H, m) , 1 . 95-2 . 16 ( 3H, m) , 2 . 23-2 . 47 ( 5H , m) , 2.94(3H, 
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s), 3.01(3H, s), 3.65(1H, t, J=8.7Hz). 
Mass(ESI) : 460(M+1) . 

Rf value (on silica gel plate, developing solvents: 
methanol/chloroform = 1/1): 0.28 

The following compounds were synthesized by similar 
methods to Example 9 . 




Example 


n 


RM 


RN 


MW 


Mass 


10 


7 


H 


Et 


459 


460 (FAB) 


11 


7 


H 


eye 1 ohexy lme t hy 1 


527 


528 (FAB) 


12 


7 


H 


, cyclopropylmethyl 


485 


486 (FAB) 


13 


7 


H 


n-Bu 


487 


488(ESI) 


14 


7 


H 


i-Pr 


473 


474 (FAB) 


15 


7 


H 


t-Bu 


487 


488 (FAB) 


16 


7 


H 


c-hexyl 


513 


514(ESI) 


17 


7 


H 


-(CH 2 ) 3 OH 


489 


490(ESI) 


18 


7 


Me 


n-Bu 


501 


502(ESI) 


19 


7 


Et 


Et 


487 


488(ESI) 


20 


7 


-(CH 2 ) S - 


499 


500(ESI) 


21 


7 


H 


4-t-butylbenzyl 


577 


578(ESI) 


22 


7 


H 


-CH 2 CHPh 2 


611 


612(ESI) 


23 


7 


H 


2 - f urylmethyl 


511 


512(ESI) 


24 


7 


H 


Me 


445 


446(ESI) 


25 


7 


Me 


Et 


473 


474(ESI) 


26 


7 


Me 


n-Pr 


487 


488(ESI ) 


27 


7 


Me 


i-Pr 


487 


488 (FAB) 


28 


7 


Me 


Bn 


535 


536(ESI) 
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; 29 


7 


-(CH 2 ) 4 - 


485 


486(ESI) 


30 


7 


-CH 2 CH 2 OCH 2 CH 2 - 


501 


502(ESI) 


31 


7 


Me 


t-Bu 


501 


502(ESI) 


32 


7 


H 


cyclopropyl 


471 


472(ESI) 


33 


6 


Me 


Me 


445 


446(FAB) 


34 


6 


Et 


Et 


473 


1 474 (FAB) 


35 


6 


-(CH 2 ) S - 


485 


486 (FAB) 


36 


8 


Me 


Me 


473 


474(ESI) 


37 


8 


Et 


Et 


501 


524(ESI) 


38 


8 


Me 


n-Bu 


515 


538(ESI) 


39 


8 


H 


Bn 


535 


558(ESI) 


40 


8 


H 


-(CH 2 ) 2 OH 


489 


512(ESI) 


41 


8 


-(CH 2 ) 5 - 


513 


514(ESI) 


42 


9 


Me 


Me 


487 


488(ESI) 


43 


9 


Et 


Et 


515 


516(ESI) 


44 


9 


"(CH 2 ) 4 - 


513 


514(ESI) 


45 


9 


Me 


Et 


501 


502(ESI) 


46 


9 


Me 


n-Bu 


529 


530(ESI) 


47 


9 


H 


Bn ! 


549 


550(ESI) 


48 


9 


-(CH 2 ) 5 - 


527 


528(ESI) 


49 


9 


H 


-(CH 2 ) 2 OH 


503 


504(ESI) 


50 


9 


Me 


n-Pr 


515 


516(ESI) 


51 


9 


-CH 2 CH 2 OCH 2 CH 2 - 


529 


530(ESI) 


52 


10 


Me 


Me 


501 


502 (FAB) 


53 


10 


Et 


Et 


529 


530 (FAB) 


54 


10 


Me 


Et 


515 


516 (FAB) 


55 


10 


Me 


n-Pr 


529 


530 (FAB) 


56 


10 


Me 


n-Bu 


543 


544 (FAB) 


57 


10 


-CH 2 CH 2 OCH 2 CH 2 - 


543 


544 (FAB) 


58 


11 


Me 


Me 


515 


516 (FAB) 


59 


11 


Et 


Et 


543 


544 (FAB) 


60 


11 


~(CH 2 ) 5 - 


555 


556 (FAB) 


61 


11 


H 


Bn 


577 


578 (FAB) 


62 


11 


Me 


n-Bu 


557 


558 (FAB) 


63 


11 


H 


-(CH 2 ) 2 OH 


531 


532 (FAB) 
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[Example 64] 




OH 



Synthesis of 17ft-hydroxy- 7ot- T 7-fN- ( 2-hydroxyethyH - 
aminocarbonv l Iheptvl 1 - 5a-androstan-3-on ft 
5 The 170-hydroxy-7a-(7-carboxyheptyl) - 5a-androstan-3- 

one (10.3 mg) obtained in Example 3 and 0-(7- 
azabenzotriazol - 1 -yl ) - 1 , 1 , 3 , 3 - tetramethyluromium 
hexaf luorophosphate (30 mg) were dissolved in 
tetrahydrof uran (1 ml) and, after adding N,N- 

10 diisopropylethyiamine (25 \xl) and 2-amlnoethanol (4.4 fxl), 
the mixture was stirred for 2 hours at 25°C. After adding 
ethyl acetate, the reaction mixture was washed with a 
saturated aqueous solution of sodium hydrogencarbonate , 1 
N-hydrochloric acid and a saturated aqueous solution of 

15 sodium chloride. To the organic layer, NH silica gel (Pro. 
No. DM1020; product of Fuji Silicia Chemical Co., Ltd.) was 
added and the mixture was stirred for 5 minutes; after 
filtering, the solvent was distilled off at reduced 
pressure. The resulting residue was purified by silica gel 

20 column chromatography (developing solvents: 

methanol/chlorof orm = 1/10) to give the end compound in 7.5 
mg (yield, 66%) . 

1H-NMR( 270MHz , CDC1 3 )8: 0.76(3H, s), 1.04(3H, s), 0.95- 
1.82(28H, m), 1 . 95-2 . 10( 3H, m) , 2.20(2H, t, J=7.4Hz), 2.28- 
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2.45(2H, m), 3.43(2H, q, J=5.2Hz), 3 . 60-3 . 78 ( 3H, m) , 
5.98(1H, brs). 

Mass(ESI): 476(M+1). 
Rf value (on silica gel plate, developing solvents: 
methanol/chloroform = 1/10): 0.12 

The following compounds were synthesized by similar 
methods to Example 64. 




Example 


n 


R M 


R N 


MW 


Mass 


65 


7 


H 


n-Pr 


473 


474(FAB) 


66 


7 


H 


n-hexyl 


515 


516 (ESI) 


67 


7 


H 


i-pentyl 


501 


502 (FAB) 


68 


7 


H 


i-Bu 


487 


488 (FAB) 


69 


7 


H 


neopentyl 


501 


502(ESI) 


70 


7 


H 


3-pentyl 


501 


502(ESI) 


71 


7 


n-hexyl 


n-hexyl 


599 


600(ESI) 


72 


7 


H 


Ph 


507 


508(ESI) 


73 


7 


H 


Bn 


521 


522(ESI) 


74 


7 


H 


-CH 2 CH 2 Ph 


535 


536(ESI) 



[Example 75] 

Synthesis of 17B- hydroxy- lip- ( 9-narboxynn n vl > - 5ot-androstan- 
3 -one 

(Step 1) 
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3>3-ethYleneaiQXV-1 76-fmethoxvmethoxv)-5a-anr l rostan^l1 -nnft 

3, 3-Ethylenedioxy-17p-hydroxy-5a-androstan-ll-one 
(1-84 g) was dissolved in dichloromethane (30 ml) and, 
5 after adding N,N-diisopropylethylamine (2.7 ml) and 

chloromethylmethyl ether (1.2 ml) dropwise, the mixture was 
stirred for 8 hours at 25°C. The reaction mixture was 
poured into a saturated aqueous solution of ammonium 
chloride and subjected to extraction with dichloromethane. 

10 The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried with magnesium 
sulfate; after filtering, the solvent was distilled off at 
reduced pressure. The resulting residue was purified by 
silica gel column chromatography (developing solvents: 

15 ethyl acetate/n-hexane = 1/1) to give the end compound in 
1-98 g (yield, 95%) . 

1H-NMR( 270MHz , CDC1 3 )6: 0.72(3H, s), 1.03(3H, s), 1.03- 
1.38(7H, m), 1.52-1.80(9H, m) , 2 . 05-2 . 23 ( 2H, m) 2.36- 
2.48(2H, m), 3.33(3H, s), 3.70(1H, t, J=8.4Hz), 3.92(4H, s), 

20 4.57(1H, d, J=14.2Hz), 4.60(1H, d, J=14.2Hz). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1): 0.61 
(Step 2) 
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OMOM 



3,3 - e thvlenedioxv- 1 7(3 -me thoxyme thoxy - 11- 



rf( 1,1; 2,2. 3. 3. 4, 4. 4-nonaf luorobutvl ) sulf onylloxy 1 -5a- 
androst-ll-ene 



5 



To a solution of lithium diisopropylamide (as prepared 



from diisopropylamine (0.15 ml) and n-butyllithium (1.5 M 
hexane solution) (0.69 ml)) in tetrahydrof uran (1.3 ml), a 
solution of 3,3-ethylenedioxy-17p-methoxymethoxy-5a- 
androstan-ll-one (100 mg) in tetrahydrof uran (1.3 ml) was 

10 added dropwise over 5 minutes. After stirring for 30 

minutes at -78°C, perf luorobutanesulf onyl fluoride (0.13 
ml) was added dropwise over 5 minutes. After stirring for 
5 minutes at -78°C, the mixture was stirred for 2 hours at 
room temperature. A saturated aqueous solution of ammonium 

15 chloride was added to the reaction mixture and extraction 
with ethyl acetate was effected. The organic layer was 
washed with a saturated aqueous solution of sodium chloride 
and dried with magnesium sulfate; after filtering, the 
solvent was distilled off at reduced pressure. 

20 Purification by silica gel column chromatography 

(developing solvents: ethyl acetate/n -hexane = 1/6) gave 
the end compound in 98.8 mg (yield, 57%). 

1H-NMR( 270MHz, CDC1 3 )8: 0.93(3H, s), 0.96(3H, s), 0.83- 
2.23(18H, m), 3.34(3H, s), 3.70(1H, t, J=8.2Hz), 3.93(4H, 

25 s), 4.58(1H, d, J=6.6Hz), 4.63(1H, d, J-6.6Hz), 6.20(1H, s). 
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Rf value (on silica gel plate, developing solvents: ethyl 
acetate/hexane = 1/2): 0.67 
(Step 3) 




5 3 . 3-ethvlenedioxv-17ft- fmethoxymethoxy 1 -11- ( 2-propen-l~yl ) - 
Sa-andro s t- ll-e ne 

3 , 3-Ethylenedioxy-17|3-methoxymethoxy-ll- 
[{(1,1,2,2,3,3,4,4, 4 -nonaf luorobutyl ) sulf onyl}oxy ] - 5a- 
androst-ll-ene) (454.5 mg) was dissolved in tetrahydrof uran 
10 (6 ml) and, after adding allyltributyltin (299,1 mg ) , 
lithium chloride (90.0 mg) and 

tetrakis( triphenylphosphine) palladium (47.7 mg) , the 
mixture was heated under reflux for 22 hours in an argon 
atmosphere. After standing to cool, an aqueous solution of 

15 potassium fluoride was added and extraction with ethyl 

acetate was effected. The organic layer was washed with 
water and a saturated aqueous solution of sodium chloride 
and dried with magnesium sulfate; after filtering, the 
solvent was distilled off at reduced pressure. The 

20 resulting residue was purified by silica gel column 

chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/9) to give the end compound in 27 5.8 mg (yield, 
98%) . 

1H-NMR( 270MHz, CDC1 3 )6: 0.83(3H, s), 0.89(3H, s), 0.93- 
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1.88(16H, m) , 1.98-2. 12(2H, m) , 2 . 72-2 . 92 ( 2H, m) , 3.37(3H, 
s), 3.59(1H, t, J=8.7Hz), 3.94(4H, s), 4.62(1H, d, 
J=10.1Hz), 4.65(1H, d, J=10.1Hz), 4 . 91 - 5 . 02 ( 2H , m) , 5.65- 
5.82(1H, m), 5.88(1H, s). 
5 Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.53 
(Step 4) 



3 . 3 - e thylenedioxy- 1 7 ft - ( methoxymethoxy ) -11- ( 9- 
10 methoxycarbonyl - 2-nonen-l -yl ) - Sa-androst- 1 1 -ene 

3 , 3-Ethylenedioxy-17p- (methoxymethoxy) -11- ( 2-propen-l- 



dichloromethane (3 ml) and, after adding methyl 8-nonenoate 
(202.9 mg) and benzylidenebis ( tricyclohexylphosphine ) - 

15 dichlororuthenium (27.3 mg), the mixture was heated under 
reflux for 5 hours in an argon atmosphere. After standing 
to cool, purification was effected by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/6) to give the end compound in 227.8 mg (yield, 

20 68%). 

1H-NMR( 270MHz, CDC1 3 )6: 0.83(3H, s), 0.88(3H, s), 0.90- 
1.40(13H, m) , 1.40-1.83(11H, m) , 1 . 90-2 . 12 ( 4H, m) , 2.30(2H, 
t, J=7.6Hz), 2.65-2.84(2H, m) , 3.36(3H, s), 3.60(1H, t, 
J=8.4Hz), 3.66(3H, s), 3.93(4H, s), 4.63(1H, d, J=11.2Hz), 




OMOM 



yl) -5a-androst-ll-ene (248.5 mg) was dissolved in 
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pS250 5 ■ 



# 



4.65(1H, d, J=11.2Hz), 5 . 23- 5 . 40 ( 2H , m) . 5.87(1H, s). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/6): 0.23 
(Step 5) 



3 . 3-ethylenediQxy"17fi-(,methQxymethoxy) - lip- (9- 
me th oxyca xfr o n yl n onyl ) - 5ft - a nd ros t an e 

3 , 3-Ethylenedioxy-17p- (methoxymethoxy ) -11- ( 9- 
me t hoxycarbony 1 - 2 - nonen - 1 -yl ) - 5a- andr o s t - 1 1 - ene (226.3 mg) 
10 was dissolved in ethyl acetate (5 ml) and, after adding 

iridium black (55.7 mg) , the mixture was stirred for 5 days 

at 25°C in a hydrogen atmosphere. The reaction mixture was 

filtered through Celite and concentrated at reduced 

pressure; the resulting residue was purified by silica gel 
15 column chromatography (developing solvents: ethyl 

acetate/n-hexane = 1/10 - 1/6) to give the end compound in 

165.9 mg (yield, 73%). 
1H-NMR( 270MHz, CDC1 3 )6: 0.83(3H, s), 0.93(3H, s), 0.95- 

1.05(3H, m), 1.10-1.41(20H, m) , 1 . 45-1 . 80( 11H, m) , 1.90- 
20 2.07(2H, m), 2.16(1H, d, J=12.5Hz), 2.30(2H, t, J=7.6Hz), 

3.35(3H, s), 3.43(1H, t, J=8.7Hz), 3.66(3H, s), 3.93(4H, s), 

4.62(2H, s). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.47 




OMOM 
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(Step 6) 32-54 




1 7 13 - hydroxy- 1 1ft - ( 9 - caxboxynonyl ) - 5a- amflrostan- 3 - one 
3 , 3-Ethylenedioxy-17p- (methoxymethoxy ) -lip- ( 9- 
5 methoxycarbonylnonyl) -5a-androstane (91,0 mg) was dissolved 
in acetone (3 ml) and, after adding 1 N- hydrochloric acid 
(0.5 ml), the mixture was heated under reflux for 24 hours. 
After standing to cool, water was added and extraction with 
ethyl acetate was effected. The organic layer was washed 
10 with a saturated aqueous solution of sodium chloride and 

dried with magnesium sulfate; after filtering, the solvent 
was distilled off at reduced pressure. The resulting 
residue was purified by silica gel column chromatography 
(developing solvents: ethyl acetate/chloroform =1/6 - 
15 1/2) to give the end compound in 70.0 mg (yield, 94%). 

1H-NMR( 270MHz, CDC1 3 )5: 0.85(3H, s), 0 . 90- 1 . 03 ( 4H , m) , 
1.15(3H, s), 1.16-1.88(25H, m) , 1 . 98-2 . 48( 10H, m) , 3.58(1H, 
t, J=8.7Hz). 
Mass (FAB ) : 461(M+1) . 
20 Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/2): 0.086 

The following compounds were synthesized by similar 
methods to Example 75. 
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10 



15 



COOH 
Z-HCH-,),, 




OH 



[Example 80] 



COOMe 
FaCFaCfCHaJa-HCH^fj 




MW 634, Mass(ESI): 635(M+1) 
[Example 81] 



H 9 N 




OH 



Example 


n 


Z 


MW 


Mass 


76 


6 


H 


432 


433 (FAB) 


77 


7 


H 


446 


447(FAB) 


78 


10 


H 


488 


489 (FAB) 


79 


8 


-(CH 2 ) 3 CF,CF, 


620 


621(ESI) 



SVnthOfliR of ] 7fi-hvdrOXV-1 1 ft- ( 9-ami nnn ai - b onv1 nnn Y n -R^- 
androstan-3-nnft 

The 1 7B-hydroxy- lip - ( 9 -carboxynonyl ) - 5a- andros tan- 3 - 
one (16.6 mg) obtained in Example 75 was dissolved in 
tetrahydrofuran (1 ml) and, after adding triethylamine (6.0 
M-l) and ethyl chlorocarbonate (4.0 |xl) at -10°C, the 
mixture was stirred for 10 minutes. Ammonia gas was blown 
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oaasna 



into the reaction mixture for 5 minutes and the mlxture ^ 
stirred for 20 minutes at - 10 °c. A saturated aqueous 
solution of ammonium chloride was added to the reaction 
nature. Which was then reverted to room temperature 
After extraction with ethyl acetate, the organic layer was 
washed with a saturated aqueous solution of sodium chloride 
and dried with magnesium sulfate; after filtering, the 
solvnt was distilled off at reduced pressure. The 
resulting residue was purified by silica gel column 
ohromatography (developing solvents: methanol/chlorof orm = 
1/20) to give the end compound in 15.5 mg (yield. 94%) 

1H-NMR( 270MHz , CDCl.,6: 0 .83(3H. s) . 0 . 88-1 . 05 ( 4H. m, 
1.15UH. s). 1.10-1.88(25H. «, . 1 . ,7-2 . 50 ( 10H. m) . 3.58(1H. 
t. J-8.7HZ), 5.34(2H. brs). 
15 Mass (FAB) : 460 (M+l ) 

Rf value (on silica gel plate, developing solvents: 
methanol /chloroform = 1/10): 0.33 



10 



The following compounds were synthesized by similar 
20 methods to Example 81. 



R N -N-^(CH2) n 




Example 


n 


Z 


MW 




82 


9 


n -phenyl 


529 


Mass j 
530 (FAB) 


83 


11 


H 


487 


488 (FAB) 


84 


11 


n -phenyl 


557 


558 (FAB) 
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(Step l) 
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OMOM 



3 ■ 3-e.thj 



andrn.^tanf 

3 . 3-Ethylenedioxy- 17p- (methoxymethoxy > -5a-a„drostan- 
5 11-one (2.84 g> was dissolved in diethyl ether (500 ml) anfl 
after adding lithium aluminum hydride ,548 mg). the mixture 
was heated under reflux for 2 hours in an argon atmosphere. 
The reaotion mixture was cooled to 0°c and. after adding 
water, filtered through Celite. After extraction with 
10 ethyl acetate, the organic layer was washed with a 

saturated agueous solution of sodium chloride and dried 
with magnesium sulfate.- after filtering, the solvent was 
distilled off at reduced pressure. The resulting residue 
was purified by silica gel column chromatography 
15 (developing solvents: ethyl acetate/n-hexane = 1/2, to 
give the end compound in 2.68 g (yield. 94%). 

1H-N MR (270MH,. CDC1,,6: 0 . 75-0 . 99 ( 3H. m, . 1.01,3H. s, 
1-06<3H. s,. 1.20-1.92U6H. m, . 1 . 94-2 . 07 ( 2H. m, . 3.35(3H 
s>. 3.49(1H. t. J=8,3H z) . 3.94(4H. s,. 4 . 29-4 . 36 ( 1H. m, 
20 4.61(2H, s). 

Rf value (on silica gel plate, developing solvents: 
methanol/chloroform = 1/50): 0.31 
(Step 2) 
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in an argon atmoshere. 3.3-ethylenedloxy-l lfS - hydroxy . 
' ^-(-thoxymethoxy.-Sa-anorostane (953 . 9 mg) ^ aissoivea 

l " M. (10 ml, ana. after adding sodlum 

hydride ,60, in oil, <48 6 .7 mg) . tne mixture wm 

^ 5 °° C - *«« to 25 -c. al lyl bromide 

(2.20 ml, and tetra-n-outylammo„ium io d i de (208 . 5 mg) were 

added and the mixture was stirred f n r h 

acirrea for 3 hours at 50°c. The 

reaction mixture was cooled i-r> ^ ^ 

J - ea tooc and water was added 

After extraction with ethyl aoetate. the organic layer was 
washea with a saturated agueous solution of sodium chloride 
and dried with magnesium sulfate; after filtering the 
solvent was distilled off at reduced pressure. The 
resulting residue was purified by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane . 1/s , to give the ^ ^ ^ ^ 

65% ) . 

1H-«R<27«HH,. CDCl.,6: 0 . 74-0 . 93( 3H. m, . 0.95(3H. s, 
1-03(3H. s,. H8-2.09U6H. m). 2.32(1„. dd . 3 , 2 . 9 , 14 „ Hz) 
3-36C3H. s). 3.47(1H. t. J= 8 .3Hz). 3.70(1H. «. j_ 7 2 
16.2Hz,. 3.77-3. 8 3(1H. m, . 3.93<4H. s, . 4 . 10(1H . d(J _ J=? 2 
16.2HZ,. 4.63(2H. AB-g, , 5 . 0 8(1H. spllt-d. ,-l 0 .«., 
5.25(1H. da. 3-1.7. 17.2Hz). 5 . 83-6 . 00 ( 1H. m) . 
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M value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/2): 0.59 
(Step 3) 




OMOM 



3 , 3-etnylened i ow-np-fm^ ^^^^ =JJ ^ (rf 
m^^ arbonYl - ? -nonen - T ^ y1q XY ) - sa- a ndxoaJ^ns. 

3. 3-Ethylenedioxy-17 P - (methoxymethoxy) -lip. ( 2-propen- 
l-yloxy)-5a-androstane (18.9 mg) was dissolved in 
dichloromethane (0.5 ml) and , after add±ng methyl Q _ 
nonenoate (14.8 mg) and 

^^Haeneblsttricyclohexylphosphmej-aic^o^^^ 
(2.0 mg). the mixture was heated under reflux for 4 hours 
in an argon atmosphere. After standing to oool and 
concentrating at reduced pressure, purification was 
effected by silica gel column chromatography (developing 

solvents: ethyl acetate/„-hexane , l /5 ) to give the end 

compound in 15.5 mg (yield. 62%). 
1H-NMR( 2 70MHZ. CDC1,,5: 0 . 70-0 . 95( 3H. m) . 0.95(3H. s) 

1.02OH. s). 1.15-1.86(23H. m) . 1 . 93-2 . 08( 3H. m) . 2.30(3H. 

t. J-7.6HZ). 3.36(3H. s). 3.46(1„. t. J-8.7HZ). 3.64(1„. dd. 

3-5.0. 3Hz ) , 3.67(3H. s). 3 . 74-3 . 80 ( 1H. m, . 3.93(4H. s) 

4.02(1H. dd. 3=5.0. 11 . 3Hz ) , 4.63(2H. AB-q) , 5.44-5.69UH 



in) . 



Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.26 



- 358 - 



i. q a « «a_s.^pi. ..pa. b b o e 



(Step 4) 




OMOM 



3 , 3-fli-hvl "nftfli ottt-1 7ft - f mathasaii a aua ne ) -nf-( » 
n»thniryrnrlionYlnnnYloin>i-sr.-. Mrr 7rn n r 

3 . 3-Ethylenedioxy-17p- (methoxymethoxy) -lip. ( 9 . 
■»^hoxyoarbonyl-2-no ne „-l- yloxy) . 5a . anarostane ,„ 2 mg) 
was dissolved In ethyl acetate (3 ml) and . after addlng 
^-palladium/carbon (6.5 mg,. the mixture „ as stirred t „ 
1 hour at 25 °c in a hydrogen atmosphere. The reaction 
mixture was filtered and the solvent was distilled off at 
reduced pressure to give the residue in 16.7 mg. ma 
separate run. 3. 3-ethylenedioxy-17p- (methoxymethoxy , -110- 

( 9 -methoxycar b onyl- 2 -„o„en-l-ylox y ,-5a-androsta„e (32.1 mg, 
was dissolved in ethyl acetate (6 ml, and. after adding 
10%-palladium/carbon (6.5 mg,. the solution was stirred for 
1 hour at 25-c in a hydrogen atmosphere. The reaction 
mixture was filtered and the solvent was distilled off at 
reduced pressure to give the residue in 30.1 mg. The two 
residues were combined and purified by silica gel column 
chromatography (developing solvents, ethyl acetate/n- 
bexane - l /2 , to give the end compound in 44.7 mg (yield 
90%). 

IH-NMR^OMHZ. CDC1 J)S .. 0 . 71 -0 . 94 ( 3H. „, . 0 .94 ( 3H. s, 
1-02(3H. s). 1.20-2.07(30H. m, , 2.30(3H. t. J-7.6H,, 
3.07(3H. dt. 3=5.7. 8.4Hz,. 3.36.3H. s,. 3 . 43-3 . 58 ( 2H. m, . 

- 359 - 



i,oo6g.a 



Q 22 5 O S 



3-67(3„. .,. 3. 68 -3.74<lH. 3. 5 3<4„. , , ^ ^ 

« value (on silica gel plate . Qeveloping 
acetate/n-hexane = 1/2): 0.55 
(Step 5) 



HOOC 




10 



15 



20 



25 



3 . 3-Ethylenedioxy-17|5- (methoxymethoxy) -lip. (9. 

^ethoxycarbonylnonyloxy^a-anarostane (21.0 mg, was 
dissolved in acetone (2 «, after aadlng ± N 

hydrochloric acid (0.5 ml,. the mlxture _ ^ 

" h ° UrS - «*« water to the reaction 

nature, extraction with dichloromethane was effected and 
the organic layer was washed with a saturated agueous 
solution or sodium chloride and dried with magnesium 
sulfate; after filtering, the solvent was distilled off at 
reduced pressure to give the residue In 20.6 mg. Xn a 
separate run. 3.3-ethylenedloxy- 1 7p-(met„oxymethoxy,-ll| 5 - 
(9-methoxycarbon y l„onyloxy,-5a-a„drostane (22.0 mg, was 
dissolved in acetone (2 ml, and. after adding 1 „. 
hydrochloric acid (0.5 ml,, the mixture was heated under 
reflux for 10 hours. After adding water to the reaction 
mixture, extraction with dichloromethane was' effected and 
the organic layer was washed with a saturated agueous 
solution of sodium chloride and dried with magnesium 
sulfate, after filtering, the solvent Was distilled off at 



- 360 - 



1.DC3I1&QH 



m 



Q. S. SS O id!. 



10 



reduced pressure to give the residue in 21.6 mg. The two 
residues were combined and purified by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/1) to give the end compound in 29.3 mg (yield, 
70%). 

1H-NMR(270MHZ, CDC1 3 )6: 0.74(1H. dd. J= 3 .3, 10.9Hz), 0 85- 
0-98(3H, m). 0.94(3H, s), 1.24(3H, s). 1 . 26- 1 . 72 ( 22H , m) . 
1.79-2.14(5H. m). 2 . 25-2 . 57 ( 6H, m), 3.10(1H, dt , J=6.1, 
8.8Hz), 3.53-3.63(2H, m) , 3 . 71-3 . 78 ( 1H, m) . 
Mass (FAB) : 477(M+1). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1) : o.l2 



The following compounds were synthesized by similar 
15 methods to Example 101. 



COOH 

z-HcH2) n -a 




OH 



H 



Example 


n 


z " 


MW 


Mass (FAB) 


102 


4 


H 


420 


421 


103 


6 


H 


448 


449 


104 


9 


H 1 


490 


491 


105 


10 


H 


504 


505 


106 


12 


H 


532 


533 


107 


22 


H 


672 


673 


108 


8 


-(CH 2 ),CF,CF, 


636 


637 



[Example 109] 

Synthesis of 1 7fi -hydros- np_ f 1 n _, 4 A g ^ ^ 
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PH 



The 3 . 3-diethylenedioxy-l 7 p- (methoxymethoxy) -lip- ( 9- 
methoxycarbonylnonyl)-5a-androstane (64.8 mg) obtained in 
step 5 of Example 75 was dissolved in tetrahydrof uran (3 
ml) and, after adding lithium borohydride (11 mg), the 
mixture was stirred for 4 hours at 25°C. To the reaction 
mixture, lithium triethylborohydride (1.0 M- tetrahydrof uran 
solution, 100 m) was added and the mixture was stirred for 
4 hours at 25°C. To the reaction mixture, lithium 
borohydride (20 mg) was added and the mixture was stirred 
for 15 hours at 25°C. After adding water, extraction with 
ethyl acetate was conducted. The organic layer was washed 
with a saturated aqueous solution of sodium chloride and 
dried with magnesium sulfate; after filtering, the solvent 
was distilled off at reduced pressure. The resulting 
residue was purified by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = 1/4 - 1/2) 
to give an oil in 63.8 mg. This oil was dissolved in 
dichloromethane (2 ml) and. after adding triethylamine (30 
Hi) and methanesulfonyl chloride (15 nl) at 0°C, the 
mixture was stirred for 4 hours at 25°C. The reaction 
mixture was poured into a saturated aqueous solution of 
sodium chloride and extraction with dichloromethane was 
conducted. The organic layer was dried with magnesium 
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sulfate and after filtering, the solvent was stilled off 
at reduced pressure. The resulting residue was dissolved 
in acetone ,3 ml, and . after aQa±ng ^ ^ ^ 

the mixture was stirred for 15 hours at 25»C. A saturated 
» agueous solution of sodium sulfite was added to the 
reaction mixture ana extraotlon ^ ^ aoetate ^ 

conducted. The organic layer was washed with a saturated 
agueous solution of sodium chloride and dried with 
magnesium sulfate, after filtering, the solvent was 
distilled off at reduced pressure. The residue was 
purified by slllca gel column chromatography (aeveloplng 
solvents.- ethyl acetate/n-hexa„e - 1/4 , to give an oil in 
53.9 mg. This oil and l-(acetylsulfanyl)-4.4.5.5. 5 - 
pentafluoropentane (45 mg, were dissolved in methanol (1 
ml) and tetrahydrof uran (0.5 ml, and. after adding a 
methanol solution (0.18 ml, of ! N-sodlum methoxide. the 
mixture was stirred for 15 hours at 25»c. After adding 
water to the reaction mixture, extraction with ethyl 
acetate was conducted. The organic layer was washed with a 
saturated agueous solution of sodium chloride and dried 
With magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. The residue was 
purified by silica gel column chromatography (developing 
solvents: ethyl acetate/n-hexane -1/4, to give an oil in 
66.3 mg. This oil was dissolved in acetone (2 ml, and 
after adding ! N-hydrochloric acid ,0.5 ml,, the mixture 
was heated under reflux for 36 hours. After standing to 
cool, water was added and extraction with ethyl acetate was 
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oonducted. The organlo layer _ ^ ^ ^ 
aqueous solution of sodium chloride and telaa ^ 
magnesium sulfate, after filtering, the solvent W as 
distilled off at reduced pressure. The residue was 
purified by silica gel column chromatography (developing 
solvents: ethyl acetate/n-hexane . l /4) to 91ve „, ena 
compound in 52.9 mg (yield. 74%). 

1H-NMR( 270MHz , CDCi.,6. 0 . 85 ,3H. .,. 0 . 89-1 . „ 9 ( 3 „. 
1.15C3H. .,. 1. 18 -1.74 ( 2«„. X.80-2.45U3H. m) _ 2 5 ' 1(2H 

t. J-7.4H.). 2.59(2H. t. J=6 .9H 2) . 3 . 51-3 . 62 , 1„. m, . 
Mass (FAB) : 623(M+1). 

Hf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.19 



15 [Example 110] 



10 



C 2 F 5 




20 



The 1 7p -hydroxy- 116- (10- m 4 = «= c 

t4 ' 4 ' 5 '5,5-pentafluoro- 

P™lfa„yl,decyl,-5 a -androstan-3-one ^ ob 
in Example 109 was dissolved in tetrahydrofuran ,0.8 ml, 
and. after adding OXONE (registered trademark. 12 . 4 mg) an(J 
water (0.4 ml,, the mixture was stirred for 2 hours at 0 «C 
A saturated agueous solution of sodium hydrogencarbonate 
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was added to the reaction mixture ana., after reverting it 
to room temperature, extraction with ethyi acetate was 
■ conducted. T he organic layer was washed with a saturated 

aqueous soiution of sodium chloride and dried with 
5 magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. The residue was 
purified by silica gel column chromatography (developing 
solvents. ethyl acetate/n-hexane . l /2 . 1/x . 2/1) t<j 
give the end compound in 19.5 mg (yield. 93%). 
10 IH-NMR^omh,. CDCl.,6: 0.85(3H. s, . 0 . ... ! . 05 , 3H. m, 

1.15(3H. s,. 1.10-1.90<27H. „, . 1 . 95-2 . 50( 13H. m, . 2.60- 
2.82(4H. m), 3.57(1H. t, J-8 . 2Hz ) . 
Mass (FAB) : 639(M+1). 

« value (on silica gel plate, developing solvents: ethyl 
15 acetate/n-hexane = 1/4 ) : 0 .056 



20 



[Example 111] 
SvnthA^p 

3-onpi 
(Step l) 




OTBS 





25 



— -Y3 )-. 
■Sa-anrirofii-ari - 3 -~ nr 

1 7(3 - t -Butyldimethysilyioxy- 7a- ( 2 -propen - 1 -yl ) - 5a - 
androstan-3-one (33.4 mg) was dissolved ±n dichloromethane 
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(0.5 ml) and. after adding 5-hexen-l-ol (20.0 mg) and 

benzylidenebi S (tricyolohex y iphosphine)-dichlororuthenium 
(5.2 mg), the mixture was heated under reflux for 2 hours 
in an argon atmosphere. After standing to cool, 
5 purification was effected by silica gel column 

chromatogrpahy (developing solvents: ethyl acetate/n- 
hexane = 1/4) to give the end compound in 19.7 mg (yield, 
51%). 

1H-NMR(270MHZ, CDC1 3 )6: 0.01(6H, s), 0.72(3H, s), 0.88(9H, 
10 S), 1.04(3H, s), 0.90-2.10(27H, m) , 2 . 20-2 . 47 ( 3H, m) , 

3.54(1H, t, J=8.6Hz), 3.63(2H, t, J=6.8Hz), 5 . 19- 5 . 42 ( 2H , 
m) . 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.13 
15 (Step 2) 




20 



17P-hYflTY>TTY-7tt-f7-T^^ 

17p-t-Butyldimethylsilyloxy-7a-(7-hydroxy-2-hepten-l- 
yl)-5a-androstan-3-one (19.6 mg) was dissolved in ethyl 
acetate (10 ml) and, after adding 10% -palladium/ carbon (6.3 
mg), the mixture was stirred for 1 hour at 25°C in a 
hydrogen atmosphere. The reaction mixture was filtered and 
the solvent was distilled off at reduced pressure; the 
resulting residue was dissolved in acetone (2 ml) and. 

- 366 - 




±. a o & «a s ». » Q S. SS Q s 




10 



15 



after adding 2 N-hydrochlor±c acid (0.5 ml), the mixture 
was stirred for 2 hours at 25°C. After adding water to the 
reaction mixture, extraction with ethyl acetate was 
conducted. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried with 
magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. The resulting residue 
was purified by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = 1/2 - l/i) 
to give the end compound in 15.0 mg (yield, 98%). 

1H-NMR(270MH 2 . CDC1 3 )6: 0.76(3H. s), 1.04(3H, s), 0.80- 
1.83(29H, m), 1 . 95-2 . 15 ( 3H, m) , 2 . 22-2 . 47 ( 3H, m) , 3.60- 
3.70(3H, m). 

Mass(ESI): 405(M+1). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1): 0,24 

The following compounds were synthesized by similar 
methods to Example 111. 



20 



[Example 114] 



Example 


n 


MW 


Mass (ESI) 


112 


8 


418 


419 


113 


9 


432 


433 



0^-^^""(CH2)7CONH 2 
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Synthesis of l7B-hvflroxv-7«-f7-^^ n in ^ r 1 tlftn1 . Tll . K/ . 
androsi-pin-i-o nf > 

The 1 7 P -hydroxy- 7a- ( 7 -carboxyheptyl ) - 5a-andros tan - 3 - 
one (12.6 mg) obtained in Example 3 was dissolved in 
tetrahydrofuran (0.5 ml) and then triethylamine (8.1 ui) 
and ethyl chlorof ormate (4.2 m) were added dropwise at 0°C. 
After stirring for 5 minutes, ammonia gas was bubbled for 
30 seconds. After stirring for 30 minutes, water was added 
to the reaction mixture and extraction with dichloromethane 
was effected. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
with magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Purification by silica 
gel column chromatography (developing solvents: 

dichloromethane/methanol = 20/1) gave the end compound in 
11.6 mg (92%) . 

1H-NMR(270MH 2 , CDC1 3 )5: 0.76(3H, s), 1.04(3H, s). 1.00- 
1.83(27H, m), 1 . 94-2 . 16 ( 3H, m) , 2 . 20-2 . 50 ( 5H, m) , 3.65(1H, 
t, J=8.4Hz), 5.34-5.54(2H, m) . 
Mass (FAB) : 432(M+1). 

Rf value (on silica gel plate, developing solvents: 
dichloromethane/methanol = 20/1): 0.48 

The following compounds were synthesized by similar 
methods to Example 114. 

0 ^ Vx J.. /(CH2)n _^H RN 
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[Example 124] 



10 




H ' / (CH 2 ) 13 S(CH 2 ) 3 C 2 F5 



5 ^^gyi>-.^- fln<1rofTtnn . Ji _ sm& 

(Step 1) 




1 7P- t -Butyldimethyxsllyloxy . 7a . ( 2 . propen . x . yl , . 5a _ 
androstan-3-one (170 mg , was absolved in acetone (2 mi, 
ana then 2 N-hydrochioric acid ,0.5 m i, „ as adaea dropwise 
After stirring tor 4 hours at 25°c. water was aaded to the 
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reaction mixture and extraction with ethyl acetate was 
conducted. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried with 
magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure to give the end compound 
in 126 mg (100%) . 

lH-NMR(270MHz. CDC1 3 )6: 0.77(3H, s), 1.04(3H, s), 0.96- 
2.44(23H, m). 3.60-3.70(lH. m) , 4.94(1H, d, J=3.5H Z ), 
5.00(1H, s), 5.58-5.72(lH. m) . 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1) : 0.54 
(Step 2) 




Synt hesis of 3 wthylPn om n xy-1 7^ hvdro^ -7„w 
Yl)-5a-r»ndrnRl-^ nf , 

To a benzene solution (5 ml) of 1 70 -hydroxy- 7a- ( 2- 
propen-l-yl)- 5 a-androstan-3-one (126 mg) , ethylene glycol 
(2 ml) and p-toluenesulf onic acid (13.2 mg) were added and 
the mixture was heated under reflux with water being 
continuously removed with a Dean-Stark trap. After two 
hours, a saturated aqueous solution of sodium 
hydrogencarbonate was added under cooling with ice and 
extraction with ethyl acetate was conducted. The organic 
layer was washed with a saturated aqueous solution of 
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sodium chloride and dried with magnesium sulfate; after 
filtering, the solvent was distilled off at reduced 

pressure to give the end compound in M1 mg (yield- „ %) 
1H-NMR( 270MHz , CDClJo: 0.74(3H. s). 0. 85 (3H. .,. 0 .92- 

2.20C23H. 3.56-3.70(lH. m) . 3.93(4H. s). 4 . 92-5 . 04 ( 2H. 

m). 5.62-5.80(lH, m) . 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1): 0 .60 
(Step 3) 




OMOM 



Propen-1-yl )--Snr-anriT-r>c ; i- J , ri ^ 

To a dichlorome thane solution (4 ml) of 3,3- 

eth y ienediox y -l7p-h y droxy-7a-(2-p r open-2-yl)-5a-androstane 
(141 mg), diisopropylethylamine (0.227 ml) and chloromethyl 
methyl ether (0.087 ml) were added dropwise under cooling 
with ice. After stirring for 14 hours at 25°C, a saturated 
aqueous solution of sodium hydrogencarbonate was added to 
the reaction mixture and extraction with dichloromethane 
was effected. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
with magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Purification by silica 
gel column chromatography (developing solvents: ethyl 
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acetate/n-hexane = 1/4} n awo 

1/4; gave the end compound in 131 mg 

(yield, 83%). 

1H-NMRU70MH*. CDCl.,6, 0 .77(3H. s, . 0. 8 4(3H. s, 0 92 - 

2. 2 0,23H. -,. 3.35,3„. 3 . 5 3 (1 „. t . a . 8 . 3 „ 2) . 3 . 92(4H _ 

s), 4.62(2H. d, J=1.8Hz). 4 92-5 n4n H ^ „ 

«.y*!-5.04(2H, m), 5.62-5.80(lH 

m) . 

« value (o „ silica gal p i ate . developing solvents: 
acetate/n-hexane =1/4): 0.50 
(Step 4) 



10 




OMOM 



(CH 2 ) 10 Br 



15 



20 




3 . 3 -Ethylenedioxy- 1 7 P -methoxymethoxy- 7a- ( 2 -propen - 1 - 
YD-Sa-androstane (42.6 mg) was dissolved in 

diChl0r ° methane (1 ' 5 ml) «*. «*ter adding 12-bromododecene 
(50.4 mg) and benzylidenebis ( tricyclohexylphosphine ) - 
dichlororuthenium (8.4 mg), the mixture was heated ^ 
reflux for 5 hours in an argon atmosphere. After standing 
to cool, purification was performed by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane - i/io) to give the end compound in 56.0 mg (yield 
86%). 

1H-NMR(270MH 2 , CDC1 3 )8: 0.76(3H, s), 0.83(3H, s), 0.94- 
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rrr r 3 * 34(3h - s) - 3 - 4i(2H - <• — *. 

-8.3H 2) . 3 . 92(4H , s)f 4>62(2H> d ^ 8H2K 

« v-ue (on sii ica gel pi ate . developing 
acetate/n-hexane = 1/4) . 0 . 56 
(Step 5) 




OMOM 



(CH2) 13 Br 




^^^^^ioxy-iTp-methoxymethoxy-ya^ia-bromo^- 
tridecen-i-yi,.^^^^ (M ^ ^ ^ ^ 

ethyl acetate (2 ml) and , after ^ 10% . palladium/carbon 

(10 mg), the mixture was stirred f or 1 , 

ireQ £or 13 hours at 25 °c in a 
hydrogen atmosphere. After filterlng ^ 

the solvent was dlstlllea Qff „ ^ ^ ' 

the end compound in 47.4 mg (86%). 
™, 27 0MHz. CDCl.Jo, o. 76( 3„. 0 . 84(3H _ =) 0.94- 

2.10(45H, m), 3.34(3H, s), 3 41/pH + t . « 

3 - 41 (2H. t, J=6.9Hz), 3.53(1H, t, 
J=8.3H 2) , 3 .93(4H, .,. 4 . 62(2H , ^ J=1 . 8Hz) 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0 .56 
(Step 6) 
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''(CH^^SfCHaJgCaFg 



10 



15 



20 



25 



4.4.5.5. 5-Pentaf luoropentanethioacetate ( 35 . 0 mg ) was 
dissolved in methanol (l ml) ana then , „ 

methylate/methanol solution <o.l 2 ml, was aaded aropB±se 
After stirring for 30 minutes, a solution of 3.3- 
et hy iene a i 0 xy- 17P . methoxyinethoxy . 7a _ (13 _ broinotriaecyi) _ 5a _ 
endrostane ,47.4 mg, l n tetrahydrof uran < ! ml, was aaaed tQ 
the reaotion mixture. After stirring for 18 hours, water 
was added to the reaotion mixture ana extraction with ethyl 
acetate was conducted. The organic layer „ as washed with a 
saturated aqueous solution of sodium chloride and dried 
With magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Crude purification by 
silxca gel column chromatography (developing solvents- 
ethyl acetate/n-hexane . 1/10) gave 3.3-ethylenedioxy-17p- 
methoxymethoxy- 7cc-{l3-(4,4,5,5,5- 

pentafluoropentylsulfanyl,-tridecyl,androstane <42. e mg, 

which was then dissolved In acetone ,2 ml,, after adding 2 

N- hydrochloric acid (o 5 mil 

cxa (0.5 ml), the mixture was heated under 

-flux for 3 hours at eo'c. After standing to cool do™ to 
0 C. water was added and extraction with chloroform was 
conducted. The organic layer _ ^ _ 
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10 



aqueous solution or soaiu* chloriae ana ^ ^ 

" a9 " eSlU " SUlf " e; «"« the solvent „ as 

*lstlllea off at reduced purificat±on ^ 

3*1 colu™ Odontography (Sloping SQlventsi 

acetate/n-hexane = 1/4) aav^ t ho 

-L/4; gave the end compound in 40.2 ma 
(82%) . 9 

1H-NMR( 270MHz, C DC 1 3 >„: „.».,». .,. U)(3 ,, 0 88 

3.58-3.70(lH, m). 
« value (o „ silica gel plate . 

acetate/n-hexane = 1/4): 0 .32 
(Step 7) 





H ^CH 2 ) 1 3S(CH 2 )3C 2 F 5 



« (4-4,5,5,5-pentafluoropentyl- 
-"an y i,triaecyl>-5c-a„arosta„-3-one ^ ^ 
dissolve, in tetrahyarofuran (1 ral) an(J then ^ ^ ^ 

tor 30 ninutes. a saturated aqueous solution or soaiu* 
hyurouencaroonate was ^ to the react±on ^ 
extraction with ethyl aoetate was conauctea. The organlc 
layer was washes with a saturate* aqueous solution or 
•o-l- chloriae and arlea with .aqnesiu. sulrate; after 
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Altering, the solvent was ^ ^ 

pressure. Purification by silica oel 

,„ , Y llCa 961 c °lumn chromatography 

(developing solvents: ethyl acetat./n h 

y± aceta t e /n-hexane = 2/1 ) gave 
the end compound in 19. 5 mg (73%). 

1H-NMR( 270MHz, CDd.,6, 0 . 76(3 H. s) . 

2 - i0(4M - ■»>•—<«, m) . 3. 6 „.3. 70(1H . °- 98 

Mass (FAB): 681 (M+l). 

M vaXue <o„ silioa gel plate aevei<>ping soivents; 
acetate/n-hexane = 1/4) : 0 .10 

Th« blowing compound were synthesized by slmilar 
methods to Example 124. 

. PH 



A ' (CH 2)n-S-(CH 2 )3CF 2 CF3 




!5 [Example 129] 




H '( CH 2)13S(CH2) 3 C 2 F 5 

o 



- 376 - 



io o as, -flsssoa 



10 



15 



20 



17P -Hydroxy- 7a- <13-(4,4.5,5. 5-pentaf luoropentyl- 
sulfanyl)tridecyl}- 5 a-androstan-3-one (15.0 mg) was 
dissolved in tetrahydrofuran (1 ml) and then OXONE (27.8 
mg) and water (0.2 ml) were added at 25°C. After stirring 
for 1 hour, a saturated aqueous solution of sodium 
hydrogencarbonate was added to the reaction mixture and 
extraction with ethyl acetate was conducted. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried with magnesium sulfate; after 
filtering, the solvent was distilled off at reduced 
pressure. Purification by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = 1/2) gave 
the end compound in 15.0 mg (95%). 

1H-NMR(270MH2, CDC1 3 )6: 0.76(3H, s). 1.04(3H, s), 0.98- 
2.40(49H, m), 2 . 92-3 . 08 ( 4H, m) , 3 . 60 - 3 . 70 ( 1H , m) . 
Mass (FAB): 697(M+1). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.32 

The following compounds were synthesized by similar 
methods to Example 129. 




PH 



0 
ii 



"(CH 2 ) n -S-(CH 2 ) 3 CF 2 CF 3 
O 



Example 


N 


MW 


Mass (FAB) 


130 


7 , 


612 


613 


131 


9 


640 


641 


132 


11 


668 


669 
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[Example 133] 




0(CH 2 ) 3 C0 2 H 



Sq-andrnstan-.^-nna 
(Step 1) 



OH 



OMe 



Synthesis of 17P^Yf1royY-7-f4- n H»ttioyvnh ft n^i-^- i n<1 ^ r 1 
en-3-r>r>P. 

In an argon atmosphere, copper (I) iodide (1.14 g) was 
dissolved in anhydrous tetrahydrof uran (5 ml) and then 0.5 
M 4-methoxyphenylmagnesium bromide/ tetrahydrof uran solution 
(11. 9 ml) was added dropwise at -50 °C. After stirring 
for 10 minutes, 17p-t-butyldimethylsilyloxyandrosta-4 , 6- 
dien-3-one (600 mg) , chlorotrimethylsilane (0.376 ml) and a 
tetrahydrof uran solution (6 ml) of hexamethylphosphoric 
triamide (0.518 ml) were added dropwise at -78°C. The 
temperature of the mixture was elevated to -40°C over 1 
hour. To the reaction mixture, 2 N- hydro chloric acid was 
added and, after stirring for 1 hour at 25°C, extraction 
with ethyl acetate was conducted. The organic layer was 
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dried with magnesium sulfate and, after filtering, the 
solvent was distilled off at, reduced pressure. 
Purification by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane . 1/a) gave 
the end compound in 67.9 mg (yield, 12%) as a 
diastereomeric mixture. 
1H-N ME(2 ,0„H Z . CDCl s)8i 0.55-0. 99(4/3H. . 0.76<2H. s) 

0.8KIH. .,. i.oo-a.»4(«/w. 1 . 32(2 „. 1 . 34(1H _ s) 

2-82-3. 00C2/3H. „> . 3 . 00-3 . 08U/3H. », . 3 . 40-3 . 56 < 1H . m) 
3.78(1H. s). 3. 80(2 H. .,. 5 .71 (1 „. .,. 6 . 74-6 . 86 ( 2H . 
7.04-7.18( 2 H, m). 

M value ,o„ silica gel plate, developing solvents: ethyl 
aoetate/n-hexane - l/l) s 0 . 38 
(Step 2) 

3 -one 

Metallic lithium (H. 9 mg) was added tQ 
(15 ml) at -78°C. After stirring for 5 minutes, 17 P - 

hydroxy-7-(4-methoxyophenyl)- 5 a-androst-4-en-3-one (67.8 
mg) and a solution of t-butanol (25.3 ui) m 
tetrahydrofuran (3 ml) were added and the mixture was 
stirred for 5 minutes. After adding 1 . 2-dibromoe thane (0.1 
ml) and ammonium chloride (1 g), the mixture was st±rred 



20 
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15 



for 30 Mnutes at 25°C. After adding water, extraction 
with ethyl acetate was conducted. The organic layer was 
dried with magnesium sulfate and. after filtering, the 
solvent was distilled off at reduced pressure. 
Purification by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = l /2 ) gave 
the end compound in 49.8 mg (yield, 73%) as a 
diastereomeric mixture. 

1H-NMR(270MHZ, CDC1 3 )6: 0 . 50-0 . 62 ( 2/3H, m) , 0.73(2H, s) 
0.78(1H, s), 0.84-1.00(2/3H, m) , !. 11(1H . m) . 1>15(2H , m) 
1.04-2.44(58/3H, m) . 2 . 90-3 . 00 ( 1/3H, m) . 3 . 42-3 . 58 ( 1H, m) , 
3-78(2H, s), 3.79(1H, s), 6 . 70-7 . 30 ( 4H, m) . 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/1) : 0.48 
(Step 3) 



OH 




OMe 



20 



methoyvnhpnvn-^. nn drng1 . ario 

17p-Hydroxy-7-(4-methoxyphenyl)- 5 a-androstan-3-one 
(49.7 mg) was dissolved in benzene (2 ml) and, after adding 
ethylene glycol (0.5 ml) and p- toluenesulf onic acid (2.2 
mg) , the mixture was heated under reflux as water was 
continuously removed by means of a Dean-Stark trap. After 
one hour, the reaction mixture was cooled to 0°C and, after 
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15 



adding a saturated aqueous solution of sodium 

hydrogehcaroonate, extraction with ethyl acetate was 

conducted. The organic layer was washed with a saturated 

aqueous solution of sodium chloride and dried with 

magnesium sulfate; after filtering, the solvent was 

distilled off at reduced pressure to a ive „ 

to gxve the end compound 
xn 55.0 mg (yleM . 100%) as a aiastereomerio 

1H-NMR( 270MHz , CDCl,^ 0 . 54-0 . 50 ( 2/3 „. m) . 0 .70< 2 „. s> 
0.75(1H. .,. „. 9a(1H . s) . 095(2H s) o9oi 98(58/3h 

2.22-2. 38(2/3H. m) , 2.86-2 94M 

6 2 ' 94 d/3H, m), 3.44-3. 58(1H, m) 

3.72-3.98(4H, m) . 3.78(2H, s) 3 somh \ * 

S ), 3.80QH, s), 6.70-7.30(4H 

m) . 

Kf value ,o„ silica gel plate . developing solvents: ethyl 
acetate/n-hexane = 1/1) : o. 52 
(Step 4) 



20 




OMOM 



OMe 



methoyvoh^nvi >-^ - l1 n f , r n -, 

To a solution of 3. 3-ethylenealoxy-17 P -„ yar o xy . 7 . (4 . 
».etno xyP nen y l ) -5a-ana r ostane (55.0 m g, ln dlcnloro„,et h a„e 
(2 ml,, dllsopropyletnyWne <o.l 28 m i, and chloro m eth y l 
methyl etner ( 0.047 m i> „ ere added dropwlse at 0°C. After 
stirring , or 12 hours at 2S . C a saturatea aqueous ^ 

of sodiun, hydrogencarbonate was added to the reaction 
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15 



20 



mixture and extraction with dichloromethane was conducted 
The organic layer was washed with a saturated agueous 
solution of sodium chloride and dried with Magnesium 
sulfate ; after filtering, the solvent was distilled off at 
reduced pressure. Purification by silica gel column 
Chromatography (developing solvents, ethyl acetate/n- 
hexane - 1/4, gave the end compound in 56.2 mg (yield. 93t j 
as a diastereomerlc mixture. 

1H-NMR(270H„ 2 . CDCl.,6: 0 . 42-0 . 60 < 2/3H. m, . 0.74(2H. s, 
0.78UH. s). 0.80-0. 90(2/3H. .,. 0.9K1H. .,. 0 .94(2H. s, 
1.00-1.96(56/3H. m, . 2. 22-2 . 36.2/3H. m, . 2 . 84-2 . 92 , 1/3H. m, 
3.30(3H. .,. 3.34-3. 44(1„. m, . 3.78(2H. s). 3.80(1H. s, 
3.82-3.98(4H. m) . 4.56(2H. s). 6 . 70-7 . 30( 4H. m) . 
M value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane - 1/1): 0 .68 
(Step 5) 

pMP" OMOM 

8TntlH",n of 3 3-et h¥l enedinw-,7R-„..^. n i 1n rt ,. _ n f| 

hvdroxYphenvT ) 5gjandcaatanajnd 3 3 ^ m Ua a B ^ aa m 
■ .thnimw-thory. 7 P -(4-hT fl rowohenvi ,.^_.„,_-. nn | . 

To a solution of 3.3-ethylenedioxy-17 P -methoxymethoxy- 
7-(4-methoxy P he„ y i,- 5 a-androstane (151 mg, i n N N . 
dimethylacetamlde ,3 ml,, sodium thiomethylate (1 09 mg, was 
added and the mixture was heated under reflux. After 3 
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hours, the reaction mixture was cooied to 0°c and after 
adding water, extraction with ethyl acetate was conducted. 
The organic iayer was washed with a saturated aqueous 
solution of sodium chloride and dried with magnesium 
' sulfate; after filtering, the solvent was distilled off at 
reduced pressure. Purification by s li ioa gel coluran 
chromatography (developing solvents.- ethyl acetate/n- 
hexane - 1/4, gave the end compound as both 7a form in 42 3 
mg (yield. 29*, and 7(5 form in 88 . 0 mg (yield. 60*,. 

3 . 3-ethylenedioxy-17 P -methoxymethoxy-7a- (4-hydroxyphenyl, - 
5a-androstane ; 

1H-NMR( 270MHz, CDC1,)5- 0 7flnn »% n 

u^j_ 3) o. U.78(3H, s), 0.90(3H, s), 1.00- 

2-08(20H, m ), 2.84-2.92C1H, m, , 3 .30(3H, s), 3.38(1H. t , 
J=8.6HZ), 3.80-3.94(4H, m), 4 .56(2H, s). 4.64(1*. s). 
6.72(2H, d, J=8.4Hz). 7.23(2H, d. J=8.4Hz). 

Hf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane = 1/4): 0.20 

3 . 3 -ethylenedloxy- 170-methoxymethoxy- 7p- ( 4 -hydroxyphenyl ) - 
5a«androstane; 

1H-NMR(270MH Z . CDC1J8. 0.46-0. 60<1H. m, . o.73(3H. s, 
0. 9 4(3H. s,. 0.62- 1 . 9 6,l 9 „. m, . 2 . 22- 2 . 34 , 1„. m , . 3 .30 ( 3„. 
*>• 3.38(1H. t. J= 8 .6H Z ). 3.93(4H. brs , . 4.56(2H. s, 
4.68UH. s). 6.66(1H. dd. 3=2.3. 8.2„z,. 6.74(1H. dd. 3=2.3. 
3.2HS). 6.92(1„. dd. J.1.8. 8 . 2Hz) . ' 7 .07<1H. dd. 3=1. 8 . 
8.2Hz). 

Rf value (on silica gel plate, developing solvents : ethyl 
acetate/n-hexane = 1/4) : o.28 
(Step 6) 
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OMOM 



^^0{CH 2 ) 3 C0 2 Bu-t 

t -bm-oifYr n rho lm ,ropoy,rlnhnn^i.^-, n fl rn 

To an N.N-dimethylacetamide solution (0.5 ml, « 3 3- 
"^-^^-"P-methoxynethOKy-Ta-M.^^^,.^, 
androstane < 22 . 0 m g) . t-butyl 4-bromobutyrate ,31.3 mg, 
potassium carbonate ,64.5 m g , and 18-crown-6 (123 mg) ^ 
added. After one hOQr water wm aaasd ^ 

10 mixture ana extraction „itb ethyl acetate was conducted 
The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried with magnesium 
sulfate; after filtering, the solvent was distilled off at 
reduced pressure. Purification by silica gel column 
15 chromatography (developing solvents: ethyl acetate/n- 

hexane - 1/8, gave the enQ compouna ^ ^ ^ ^ 

1H-N MR(27 0 MH2< CDCl.,8, 0.78(3H. s,. 0.90C3H. s, . 2 04- 
2.12(22H. m). 1.46(9H. s,. 2 . 43(2 „. t , J=7 . 3 „ 2) , 

2.92UH. m>. 3.30(3H. „. 3 .38(1H. t. J-8.4H,,. 3. 80- 
- 3. 9 4,4„. „,. 3 . 97(2H . t . J=6 . 1Hz) 4 56(2h s) ^ 7e(2H ^ 

J=8.6Hz), 7.26(2H, d, J=8.6Hz). 

Hf value (on silica gel plate, developing solvents: ethyl 
acetate/n-hexane - 1/4): 0.40 
(Step 7) 



25 
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PH 



0(CH2) 3 C0 2 H 



gmm^lr. of 1 7 P . hYflrolnf . 7r , ft ,-,. mt ^ T r _ rn _ r , i i|i| n u 

3 , 3-Ethylenedioxy-17p-methoxymethoxy-7a- ( 4- ( 3- 

«>ethoxycarbonylpropoxy)phenyl)-5a-androstane (27.6 mg) was 
dissolved in acetone (2 ml) and, after adding 2 N- 

hydrochloric acid (0.5 ml), the mixture was heated at 60°C. 
After two hours, water was added to the reaction mixture 
and extraction with dichloromethane was conducted. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried with magnesium sulfate; after 
filtering, the solvent was distilled off at reduced 
pressure. Purification by silica gel column chromatography 
(developing solvents: dichloromethane/methanol = 10/1) 
gave the end compound in 19.2 mg (yield, 89%). 

lH-NMR(270MHz, CDC1 3 )8: 0.78(3H, s), 1.10(3H. s). 1.00- 
2.44(22H, m), 2.60(2H, t, J=7.3Hz), 2 . 88-2 . 96 ( 1H, m) , 
3.50(1H, t, J=8.2H 2 ), 4.00(2H, t, J=5.9Hz), 6.77(2H, d, 
J=8.6Hz), 7.20(2H, d, J=8.6Hz). 
Mass (FAB): 469(M+1). 

Rf value (on silica gel plate, developing solvent: ethyl 
acetate): 0.54 

The following compounds were synthesized by similar 
methods to Example 133. 
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°(CH 2 ) n COOH 




[Example 136] 



10 




0(CH2) 3 CONH 2 



15 



Synl-^^.o-f s 



Sq-anrlroRi-an-T-^^, 

The 1 7 P - hyaroxy . 7o . { 4 . ( 3 . carboxypropoxy , phenyi } _ ^ 
androstan-3-o„e obtained in Example 133 _ alssolvea ^ 
tetrahydrofuran (0 5 ml) anfl then tr±ethyiamine ^ 
and eth y i chloroform ^ ^ ^ 

cooling with loe . Mter stlrr±ng ^ 5 minutes _ 
3 as was ouholed for , minute ^ ^ ^ 

nunutes. water was added to the reaction mixture and 
extraction with dichlorcnethane was conducted. The organic 

layer was washed with a saturate 

a saturated aqueous solution of 

aodicn chioride and dried with .agnesiu* sulfate; after 
filtering, the solvent was distilled off at reduced 
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pressure. Purification by preparative chromatography 
(developing solvents. dichloromethane/methanol . 20/1) 
gave the end compound In 6.6 mg (yield. 90%). 

iH-NMR(270MH z . CDCM8: 0.78(3H. s) . 1.1 1(3 „. \ 00 . 
2.44(22H. .,. 2 .45(2H. t. J-7.1HZ). 2 . 88-2 . 98 ( 1H. m , , 
3.50UH. t. J-8.2HZ). 4.0K2H, t. J=5.7Hz). 5.30-5.60(2H 
»). 6.77(2H. d. J=8.6Hz). 7.20(2H. a. J-8.6HZ). 
Mass (FAB) : 468(M+1). 

Rf value (on silica gel plate, developing solvents: 
dichloromethane/methanol = 20/1) : 0.14 

The following compounds were synthesized by similar 
methods to Example 136. 



PH 




0(CH 2 ) n CONH 2 



Example 


n 


MW 


Mass (FAB) 


137 


1 


439 


440 


138 


7 


523 


524 



5 [Example 139] 



i UH 



H 

^^0(CH 2 )3CONH(CH2)4CH3 
Synthesis of 1 7 ff-ti v tiT-o yY -7 M -4-f ^- ( N _ 
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The 17P-hydroxy-7a-{4-(3-carboxypropoxy)phenyl}-5a- 
androstan-3-one (7.0 mg) obtained in Example 133 was 
dissolved in tetrahydrof uran (0.5 ml) and then l-ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride (8.6 mg) , 
1-hydroxybenzotriazole monohydrate (6.8 mg) and pentylamine 
(10.4 ml) were added at 25°C. After stirring for 4 hours, 
a saturated aqueous solution of sodium hydrogencarbonate 
was added to the reaction mixture and extraction with ethyl 
acetate was conducted. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
with magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Purification by 
preparative chromatography (developing solvent: ethyl 
acetate) gave the end compound in 5.8 mg (yield, 72%). 

lH-NMR(270MHz, CDC1 3 )6: 0.78(3H, s), 0.80-0. 94(3H. m) . 
1.1K3H, s), 1.00-2.44(30H, m) , 2 . 88-2 . 98( 1H, m) , 3.24(2H. 
dt, J=6.1, 7.1Hz), 3.50(1H, t, J=8.3Hz), 3.99(2H, t, 
J=5.8Hz), 5.50(1H, brs). 6.77(2H, d, J=8.6Hz), 7.20(2H, d, 
J=8. 6Hz) . 

Mass (FAB): 538(M+1). 

Rf value (on silica gel plate, developing solvent: ethyl 
acetate): 0.62 

The following compound was synthesized by a similar 
method to Example 139. 




PH 



^^0(CH2)nC0NH(CH2) 4 CH 3 
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[Example 141] 




OMe 



5 3 -one 



(Step i) 



5a-anrj rOFtnin 




OMOM 



OMe 



10 



15 



methmrvnhenvi Ljarandr aat 

The 3.3- et hyleneaioxy-17P- m etho xyi „ethox y -7a-( 4 - 
^™ e n ya) . 5o . an<Srostane (10 „ mg) obtainea ±n 

- ^pXe 136 W as dlssolvea N . N . dimethylformamlde 

-II ana then 60% soax™ „ yarlde (2 . 5 mg) anfl loaomethane 

(i3.2 m, were aaaea Bt 0 „ c After st±rring ^ ^ ^ 

at 2S-C. a saturatea a,ueous soluWon Qf ^ ^ 
the reaction mlxture and extraction wit h ethyl acetate was 
conauotea. The o rganl c la yer was W ashea with a saturatea 
aqueous solution of soai„ m chlorlae ana telea ^ 

magnesium sulfate- -p.,-.,. 

' after filt ^ing, the solvent was 
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stilled off at reauoea press ^ purifloat±on ^ s±iioa 
gel column chromatography (developing solvents: ethyl 
aoetate/„-hexa„e . l /4 , gave the end compound in 10 . 2 rag 
(yield, 99%). 

1H-NMK(270MH 2 . CDC1 3 )6: 0.78(3H. .,. 0 .91(3H. s), ! 00- 
1.96( 20H . 2.84-2.92C1H. . 3.30(3H, s>, 3 .38( 1H ; t 

**.•«,.). 3.80(3H, s). 3 . 82 -3 . 92 ( 4H, . 4 .56(2H, s, 
6.80(2H, d . J=8.6H 2 ), 7.27(2H. d. J=8.6H 2 ). 

Rf ^ ( ° n Sil±Ca ^1 Plate, developing solvents: ethyl 
acetate/n-hexane = 1:1): 0 .68 
(Step 2) 




OMe 



15 



20 



3 . 3-Ethylenedioxy- 1 7p-methoxymethoxy- 7a- ( 4 - 
methoxyphenyl,a„drostane (10.2 mg, was aissolve<J ±n 
(2 ml, and. after adding 2 N-hydrochloric acid ,0. 5 ml, 
the mixture was heated under reflux. After 2 hours, water 
was added to the reaction mixture and extraction with 
dichloromethane was conducted. The organic layer was 
washed with a saturated a q ueous solution or sodium chloride 
and dried with magnesium sulfate; after filtering the 
solvent was distilled off at reduced pressure. 
Purification by silica gel column chromatography 
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I2.2SOS 



the end compound In 7.2 mg < ylela , 85%) 
lH-NMR(270MHz, c DCi>)6: „. 78(3H . s) , ■ 

-0C20H. 2 .aa-2. 96(aH . ra) . 3 . 50(1H . t . J=8 , 6H2 1 ; 00 - 

3- 79 (3H. .,. 6 . 79(2H . fl . a , 8 7Hz) ? 22uh ^ ^ 
Mass (FAB): 397(M+1). 

SiliCa — ' —oping solventS: 

[Example 142] 

-3-QT)ft 





(Step l) 




OMOM 



In an argon atmosphere, the 3 i ^ 

' tn e 3 '3-ethylenedioxy-i76- 
(methoxymethoxyj-np-fs.p ropen-i- y i oxv) *„ „ 

A y- L oxy)-5a-androstane 
dOO.8 mg) ODtalned ±n step 2 Qf Exampie ^ 

bromododecan-l-ene (114.7 mg) and 
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^n 2yllaeneblstrlcyclohexyiphosphineaiohiororuthen ^ 

were aissolvea in toluene (a 3 ^ ^ 

mixture was stirred for- w 

irrea tor 26 hours at no °r rp K ^ 

The solvent 

:;;. aistiiiea ~ at ~— ~~ - PUrifioatlo ;; y 

1M COlU ™ ch — ™ (ae Veloping solventS! 

ethyl acetate/n-hexane . 1/5) ^ 

mg (yield, 65%). 6 

lH-NMR(270MHz, CDC1 3 )6: 0 9 5 r 3H <^ , 

3^- u.y 5 (3H, s), 1.02(3H, s) 0 70 

»■-«-. -,. 3.3 6(3H . s) . 3 . 93(4 , 

4-56-4. 67(2 „. m) . 5 .3e-3.6.<2H. m) m) " 
« ™lue con silica gel pi ate . developtng 
acetate/hexane . 1/4). 0 .49 
(Step 2) 




in a nitrogen atnosphere. 3. 3-eth y ienedloxy-17B- 

»••«•-.). 4.4.5.5.5-pentatlnoropentane-l-tniol acetate 
71.2 mg , ana soai um m ethylate (1 .„ „ ^ ^ 

(0.30 „i, Bere aissoivea ln raethanol (1 5 ml) Ma 

tetrehyaroruren (o.a m i, ana the _ 

hours a t roo, te m per a ture . After a aai ng water to thfi 

-action m ixture. extraction with ethyl ecetate Ka s 



conducted. The orgMio washea 
aqueous solution of sodlum chloriae anfl ariea 

T eslum sul£ate: then - the ~ ~ °« at 

-duced P~ss«e. Purificatlon by s111m ^ 
cn roma to grap „ y (developlng solventsj ethyi acetat 

hexene = 1/4) gave the en(J 

.„ 97 - 3 m 3 (yield. 84%) 

1H-HMH( 270MHz. CDCl,^: 0 95( 3H „, , 

2 38,4,» , °-95(3H. S ). 1.02(3H. s). 0 .69- 
2.38(42H, m), 2.50(2H t 7-T ,t, > 

3 36,3H , J -7-3H Z ). 2.59(2H. t. J. 6 .9Hz>. 
J.36(3H, s), 3.47(1H t T-n ™ , 

3 93, 4„ , 3-8. 2Hz). 3 . 59-4 . 17(3H. m , . 

3.»(4„. s>. 4.57-4.68(2„. . 5 . 39-5 . ,0 < 2„. m) . 

ai:c: (on siiica 9ei piate - « — «~ 

acetate/hexane - 1/4) s 0.42 
(Step 3) 




OMOM 



3 . 3 -Ethylenedloxy- 1 7p-methoxymethoxy- lip - { 13 . 
(4.4.5.5 . 5-pent af luoropentylthlo, -2-trldecenyloxy>-5a- 

(50.1 mg) Bas alsSQlved ±n t6trahyar _ ran 
-and. aft er a ddl ng OX one ,20.1 mg) ana „ ater 
under cooling with Icp 4 

e was stirrea for 1 — 

a dd lng a sa tu rat ed ag „eous solution o f sodlu™ 
hydrogencarbonate to the r eS rt^ 

ethvl reaction mixture, extraction with 

ethyl acetate was conducted. The oroanir , 

ne or 9anic layer was washed 



1th a setureted agueous solutlon Qf ^^^^ 
^lea with .negnesiu,, sul£ate; ^ ^ ^ 

°" " redUCSa — - Purification by 8tllca 
gel column c„ron,atogr ap hy (developing solvents; 

5 acetate/n-hexane = 3/2) oav^ f ho a , 

gave the end compound in 29.4 mq 

(yield, 57%). 

1H-NMR( 270MHz, CDC1,)5- 0 Qs^n , , 

-L 3 )0. 0.95(3H, s), 1.02(3H, s), 0.70- 

2-37C42H, 2.58-2.82(4H, m) . 3 . 36(3H , s), 3 .46(1H t 

-S 2Hz ). 3. 93( 4H, 3.59-4..7C3H, 4 . 57-4 . 68 ( 2H, m ) , 

10 5.35-5.70(2H. m) . 

* vnlue (on silica gel plate, developing solvents: ethyl 
acetate/hexane = i/ 2 ) : 0 .12 
(Step 4) 



15 




20 



3 . 3 -Ethylenedloxy- 1 7p-methoxymethoxy - up . {13 . 

(4.4.5.5.5 -pentef luoropentylsulf m y l , - 2 . tridecenyloxy , - 5a- 
an.rost.ne (a9 . 4 mg) „ as aissolved ^ ^ ^ 

ana. after adding 10s palladlum/carbon (w ^ ^ 

was stirred for 3 hours at room temperature in a hydrogen 
atmosphere. Mtee f llterlng the reaotlon ^ 

solvent was distilled off at reduced pressure a „d the 
resulting residue „ as dissolved in ecetone « ml... after . 
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10 



adding l N-hydrochloric acid (l ml) t „» 

11 ml >- mixture was heated 

-aer rerlu* for 3 hours. After stMding to ooQi a 

:rr aqueous soiution ° f ^ ^ ~— - 

added to the reaction mixture ana extraotlon ^ 
acetate was conductPrt mu. 

0r9anl ° layer " aShea w «h a 

saturated a g ueous soiution or sodium chloride and dried 

with magnesium sulfate; after filtering, the solvent was 

-stilled off at reduced pressure. Purification by silica 

3 el column chromatography (developing solvents.- ethyl 

acetate/n-hexane = 2 /l) aavP 

gave the end compound in 20.5 ma 
(yield, 78%). a 



™<"»«H- C0C1 ))6! o. 94(3 „. .,. U24(3H 
= -S4(4 7 „. „,. 2 . 58 . 2 .s3 (4 „. 3. 04 . 3 . 16UH m) _ 

3-63(2H. m). 3.72-3.79UH. m). 
15 Mass (FAB) : 697(M+1). 

The renewing compounds were synthesized by similar 
methods to Example 142. 
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C2F 5 




10 



15 




OMOM 



20 



S.S-Ethylenedioxy-lTp-methoxymethoxy-lap-aa. 
(4.4.5.5. 5-pe„t af luoropentylthio , - 2 - tridecenyloxy , - 5a- 
-drostene (47 . 2 mg) was alssolvea ±n ^^^^^ 6 

■a) a„a. after aaalng OXONE (?5 7 mg) watei(o3 • 

roo m tenpereture. the mi xture was st±rrea for x hour 
After a ddin g a saturatea agueous soiutiQn ^ • 

hydrogencarbon a te to the r..„<. • 

S reaotlon mixture, extraction with 

2 aoetate was oonauoted - — — - 

with a saturated agueous sQlution Q( soaium ^ 

dried with magnesium sulfate- th*n <-k 

are, then ' the solvent was 

g T U ; M °" " reaU " a — • -neicetion b y sllica 
9el cox™ chro ma togr a phy (developing solvents, ethyl 
-etete/n-hexene - 1/3 , geve the end compound m 33. 6 mg 
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(yield, 68%). 

1H-NMR(270MH 2 , CDC1 3 )5: 0 9 5 r 3H c , 
2 39M2H , °-95(3H. S >, 1. 02 (3H, s), 0.70- 

12(4H ' m) ' 3 -36(3H, s), 3.46(1H t 

(Step 2) 



C2F5 




10 



15 



20 



. 3 -Ethylen ed ± oxy _ i Tp-methoxymethoxy- 1 ip. { 13 _ 
U.4.5.5. =-Pen tafluoropentylsulfonyl) _ a _ enyloxyJ . 5a _ 
<33.e mg) was dlssolvea ln ethyi aoetate « - 
«*. a fter addlng l0 , pallaa±um/carbon 

was stlrrea £or 4 hQurs at roon temperature ^ a ^ 

at m osp here . After mtfirlng reaotiQn m±xture 

-ivent was aistllled off at reauce(J pressure and 
resu ltlng res±due was aissoivea ^ aoetone ^ 

adding 1 N-hydrochloric acid (l m i) ^ . 

11 ml) ' the mzxture was heated 
— reflux for 4 hours After stanaing ^ cQoi ^ 

~ aqueous soiu "°" - — ^o g e„c arbo „ ate was 

aaae. and « traoUon wlth ^ 

lay " «"» « ~e d aqueous solutlQn 
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I.QQifi,Q 




3 yi.Q5.25Q2 



ot soz chlor±de _ s ^ 

Altering. the solvent m ^ ^ 

pressure. Purification by silica ne >i 

Y Slllca gel column chromatography 
(developing solvents: ethyl acetate /„ * 

yX acetat e/n-hexane = 2 /3) gave 
the end compound in 22.9 mg (yield. 76%) 
™ (270MH2 . CDCl3)8: 0 ^ 2 

2 -4(47H. 2.92-3.1 5(5H . m) . 3 .51.-3..4(2H. m) , 3.72- 

3.78(1H. m). 

Mass (FAB): 713 (M+l). 

The following compounds were synthesized by sl m il ar 
methods to Example 147. 



^(CH^g-s-^Hg),,- 
O 





[Example 151] 
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(Step l) 



MeO 



10 




OMOM 



15 



20 



Sg^flndcaat n ana " 
A mixture of 3.3-ethyienedloxy-!,^^^.^ 
•1.2.2.3.3.4.4 . 4-nonaf luorobutyl ) sulf onyljoxy , . 5a . 
«-».t-ll-«. (98 . 8 mg) . 4-methoxyphenylboronic acld (223 

I 9 : ^7^—^™°— aium (6 . 8 

chicle mg) , 2 M agueous solutlon Qf ^ 

<0 - 5 l — < 2 ~> - — 1 (1 ml) _ 

heated under reflux for- n 

° r 13 h ° Urs in an *^°n atmosphere. 
After adding a saturated aaueous solution of sodium 

hydrogencarbonate to the r««rt(™ ■ » 

, thS reactl °n mixture, extraction with 

ethyl acetate was conducted 

. th nducted. The organic layer was washed 

with a saturated agueous solution o f sodium chloride and 
a«ed with magnesium sulfate.- arter filtering, the solvent 
was distill off at reduced pressure. Purification hy 
silica gel column chromatography (developing solvents- 
ethyl acetate/n-hexane - l /6) gave the e „ a q ± 
mg (yield, 93%). 

lH-NMR(270MHz, CDC1 3 )S: 0.59-2 28<18H m ^ n 

^.za{i8H, m) , 0.85(3H, S ), 
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0-C3H. s). 3. 31(3H . s) . 3 . 63(1H t a 
3- 8 0-3. 96(4H . 4.57UH. a> ^ ^ 4 6iUH ^ 

J=6.6Hz), 5.86(1H, d, J=l nu 7 a « co ^ 

1.7Hz), 6.68-6.83(2H, m). 6.95- 

7-08(2H, m) . 

Rf value (on silica gel nlai-* a 

gel Plate, developing solvents.- ethyl 
acetate/hexane = 1/4): 0 .4 0 
(Step 2) 



MeO 




OMOM 




Su-aririr-nc^-^p 

3 . 3 -Ethylenedioxy- 1 70 -me thoxyme thoxy- 1 1 - ( 4 _ 

ethyl acetate (2 .I, and. after ada±ng ^ ^ ^ 

and 10%-palladium/carbon (30 mo) t-.,~ • . 

mg) - the mixture was stirred 

for 3 hears at 25°C under hydrogen pressure (25 atm, 
After filtering the reaction mixture, the solvent was 
Stilled off at reduced pressure and the reaction nature 
was purified by silica gei column chromatography 
(developing solvents, ethyi acetate/dichloromethane = 

1/20) to give the end compound i„ 2a . x mg (ylel<J ^ 
IH-MBOOONH.. CDC1 3 ,5 : 7 . 40- 7 . 25 < 2H. m, . 6 . 75(2H fl 

3=8.2Hz>. 4.55(3„. s). 3. 9 2(4„. s) . 3.78 ( 3H. s,. 3.42UH 

«. 3-6.8. 6 . 6HZ) . 3.38-3. 2 8(1 „. ra) . 3 .28(3H. S) . 2.40- ' 

0.80(20H. m) . 0.76(3H. s). 0.65(3H. s) 
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Mass (EI): 484(M+). 
(Step 3) 



HO 




OMOM 



3 . 3 -ethyl *ne<11 QXY-1 Tft-methoxvmethovv- n p_ ^.^ ^.^ } _ 
5a-androst.anA 

3 , 3-Ethylenedioxy-170-methoxymethoxy-llp- ( 4- 
methoxyphenyl)-5a-androstane (114.8 mg) and a solution of 
sodium methanethiolate (69.9 mg) in dimethylf ormamide (3 
rami) were heated under reflux for 1 hour in a nitrogen 
atmosphere. After standing to cool, a saturated aqueous 
solution of ammonium chloride was added to the reaction 
mixture and extraction with ethyl acetate was effected. 
The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried with magnesium 
sulfate; after filtering, the solvent was distilled off at 
reduced pressure. Purification by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/2) gave the end compound in 105.2 mg (yield, 
94%) . 

1H-NMR( 270MHz, CDC1 3 )6: 0.65(3H. s), 0.75(3H, s), 0.90- 
2.19(20H, m), 3 . 28 ( 3H , s ) , 3 . 24-3 . 34 ( 1H. m) , 3.43(1H, t, 
J-8.1HZ). 3.91(4H, s). 4.54(2H, s), 4.64(1H, s), 6.64(2H, d, 
J=8.7Hz), 7.13-7.32(2H, m) . 
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Rf value (on silica gel plate, developing solvents: ethyl 
acetate/hexane = 1/2): 0.29 
(Step 4) 




OMOM 



3 . 3-et nyi *ne<1i oxy- 1 Tft-mef ho ^tnox v- n R- r , , - r ~ r ~ n 1 

V l QXV) Phenyl l-Rr,_ fln di-n.Qf»p Q 

To a solution of 3. 3-ethylenedioxy-17ft-methoxymethoxy- 
lip-(4-hydroxyphenyl)-5a-androstane (56.2 mg) in 
dimethylformamide (2 ml), sodium hydride (9.6 mg) was added 
under cooling with ice and the mixture was stirred for 5 
minutes. After adding allyl bromide (28.9 mg), the mixture 
was stirred for 1 hour under cooling with ice. After 
adding water to the reaction mixture, extraction with ethyl 
acetate was conducted. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
with magnesium sulfate; after filtering, the solvent was 
distilled off at reduced pressure. Purification by silica 
gel column chromatography (developing solvents: ethyl 
acetate/n-hexane = 1/2) gave the end compound in 51.0 mg 
(yield, 84%). 

1H-NMR(270MH 2 , CDC1 3 )6: 0.65(3H, s), 0.76(3H, s), 0.82- 
2.18(20H. m), 3.28(3H. s), 3 . 24-3 . 36 ( 1H, m) , 3.43(1H, t, 
J=8.0Hz), 3.90(4H. s), 4.49(2H, d, J=5.3Hz). 4.53(2H, s), 
5.26(1H, dd, J-10.5. 1.2Hz), 5.40(1H, dd, J=17.3, 1.5Hz), 
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5.98-6.13(lH. ■). 6.72(2H, d, J=8.7Hz), 7.26(2H, brs ) . 

Rf value (on silica gel plate, devloping solvents: ethyl 
acetate/hexane = 1/2): 0.59 
(Step 5) 



OMOM 




penten-i -yJoxv) nhenvi ^-^.^ ^ t m r 

In an argon atmosphere, 3, 3-ethylenedioxy-17p- 
methoxymethoxy- 11 P - ( 4 - ( 2-propen- 1 -yloxy )phenyl ) - 5a- 
androstane (16.0 mg) . 4-bromo-l-butene (8.5 mg) and 
benzylidenebistricyclohexylphosphine dichlororuthenium (2.6 
mg) were dissolved in dichloromethane (0.3 ml) and the 
mixture was stirred for 16.5 hours at room temperature. 
The solvent was distilled off at reduced pressure and 
purification by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = l/ 4 ) gave 
the end compound in 14.4 mg (yield, 74%). 

lH-NMR(270MHz, CDC1 3 )6: 0.65(3H, s), 0.76(3H, s), 0.81- 
2.18(20H, m), 2 . 60-2 . 78( 2H, m) , 3.28(3H, s), 3.41(2H, t. 
J=6.9Hz), 3.25-3.34(lH, m) , 3 . 37-3 . 48 ( IH, m) , 3.90(4H. s), 
4.43-4.5K2H, m) , 4.54(2H, s), 5 . 77-5 . 88 ( 2H, m) , 6.71(2H, d, 
J=8.7Hz), 7.26(2H, brs). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/hexane = 1/4): 0.48 
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(Step 6) 

C 2 F S 




OMOM 



andi-os-t-^nfi 

In a nitrogen atmosphere, 3-ethylenedioxy-17p- 

methoxymethoxy-lip-^-CS-bromo^-penten-l-yloxyJphenyD-Sa- 
androstane (14.4 mg), 4 , 4 . 5 , 5 , 5-pentaf luoropentane-1- thiol 
acetate (ll.o mg) and sodium methylate (1.0 M methanol 
solution) (0.05 ml) were dissolved in methanol (0.2 ml) and 
tetrahydrofuran (0.2 ml) and the solution was stirred for 
17 hours at room temperature. After adding water to the 
reaction mixture, extraction with ethyl acetate was 
conducted. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried with 
magnesium sulfate; then, the solvent was distilled off at 
reduced pressure. Purification by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 1/4) gave the end compound in 14.8 mg (yield, 87%). 

1H-MMR(270MH Z , CDC1 3 )6: 0.65(3H, s), 0.75(3H, s), 0.81- 
2.49(26H, m). 2 . 54-2 . 67(4H, m) , 3.28(3H, s), 3.43(1H, t, 
J=7.9Hz), 3.24-3.37(lH, m) , 3.90(4H, s), 4.45(2H, d, 
J=4.8Hz), 4.53(2H. s), 5 . 66-5 . 94 ( 2H, m) , 6.71(2H. d, 
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J=8.6Hz), 7.26(2H, brs) 



« value (on silica gel ^ developing 
acetate/hexane = 1/4) , 0 .48 



(Step 7) 



C2F5 




OMOM 



10 



15 



20 



anrtrn.i- nnr 

3 . 3 -Ethylenedloxy - 1 7 p -me thoxyme thoxy- 1 10 - [ 4 . { s . 
( 4 . 4 . 5 . 5 . 5 -pentaf luoropentylsulf onyl ) - 2 - 
P-tenyloxyJphenylJ-Sa-androstane -gJ ^ 

in tetrahydrofuran (0.5 ml, and. after adding OXONE ,6 2 
mg, and water (0 .3 ml, under ooollng ^ ^ ^ 
was stirred for 50 minutes. After adding a saturated 
agueous solution of sodium hydrogenoarbonate to the 
reaction mixture, extraotlon with ethyl aoetate was 
effected. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried with 
magnesium sulfate; then, the solvent was distilled off et 
reduced pressure. Purification by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane = 4/1, gave the end compound In 14.2 mg (yi6la M%) 
IH-NMRUyOMHz. CDCl j)6 = 0 . 65(3H . .,. 0 . 75(3H , s) Q 82 _ 
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2.37(24H. m). 2. 55-2 . 90(6H, m, . 3 .28(3H, s) . 3.43(1H t 
J-7.«H«). 3.24-3.37(lH, m ) . 3 . 90 (4H, .,. 4 . 38-4 . 51 ( 2H. m) . 
4.53(2H, s), 5.68-5.95(2H, m) . 6.71(2H, d, J=8.6Hz), 
7.26(2H, brs). 

Rf value (on silica gel plate, developing solvents: ethyl 
acetate/hexane = i/ 2 ) : 0 .07 
(Step 8) 



O 



17ff-hY(1roTrir-11fl u-^./. 

one 

3,3-Ethylenedioxy-i7p-methoxymethoxy-li P - [4 - { 5- 
(4,4,5,5, 5 -pentaf luoropentylsulf inyl ) -2 - 

pentenyloxyjphenyl^a-androstane (14.2 mg) was dissolved 
15 in ethyl acetate (1 ml, and, after adding 10% 

palladium/carbon (io mg) , the mixture was stirred for 2 
hours at room temperature in a hydrogen atmosphere. After 
filtering the reaction mixture, the solvent was distilled 
off at reduced pressure and the resulting residue was 
>0 dissolved in acetone. (2 ml); after adding 1 N-hydrochloric 
acid (1 ml), the reaction mixture was heated under reflux 
for 1.5 hours. After standing to cool, a saturated aqueous 
solution of sodium hydrogencarbonate was added and 
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extraction with ethyl acetate was electee. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried with magnesia, sulfate; after 
Altering, the solvent was distilled off at reduced 
pressure. Purification hy sil loa gel ooluInn chromatography 
(developing solvents: ethyl acetate /n-hexane . 4/1, gave 
the end compound in u. 5 mg (ylel(J 92%) 

1H-NMR( 270MHz , CDC1, )8: 0 .7S,3H. s, . 0.86<3H. . „ 82 . 
2.37(31„. m,. 2.62-2.87<4H. m, . 3 . 28-3 . 40( 1„. 3 . 48 - 
3.58(1„. m) . 3 .96(2H. t. J=6 . 0 „ 2) . 6 . 72(2H . a , 
7.26(2H, brs). 
Mass (FAB): 661 (M+l). 

The following compound was synthesized by a similar 
method to Example 151. 



F5C2(CH 2 )3-§-(CH2) n -0. 
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10 



Synthpsis of nn-n^ro n .i 1 B . , 4 .„. a „ 5 5 g 
Mna tf l »mwntTl m1f«.i lmM ^ , rVnr , , „ , ^ 

one 

The 17P-hydroxy-lip- [4 .{7-(4,4 # 5,5,5- 

pentafluoropentylsulfinyDpentyloxylphenyll-Sa-androstan-S- 
one (3.0 mg) obtained in Example 151 was dissolved in 

tetrahydrofuran (1.0 ml) and, after adding OXONE (2.8 mg) 
and water (0.5 ml) at room temperature, the mixture was 
stirred f or 1 . 5 hours. After adding a saturated aqueous 
solution of sodium hydrogencarbonate to the reaction 
mixture, extraction with ethyl acetate was conducted. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried with magnesium sulfate; then, 
the solvent was distilled off at reduced pressure. 
Purification by silica gel column chromatography 
(developing solvents: ethyl acetate/n-hexane = 2/1) gave 
the end compound in 2.6 mg (yield, 85%). 

1H-NMR(270MHZ, CDC1 3 )8: 0.75(3H, s), 0.86(3H, s), 0 78- 
2.39(31H, m), 2 . 98-3 . 09( 4H, m) . 3 . 29-3 . 38 ( 1H, m) , 3.48- 
3.59(1H. m), 3.96(2H, t, J=5.9Hz). 6.72(2H. d, J=8.4Hz), 
7.26(2H, brs). 
Mass (EI): 676(M+). 



The following compound was synthesized by a similar 
25 method to Example 153. 



15 



20 
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° I I, 




Example 


n 


MW 


Mass (FAB) 


154 


7 


704 


705 



[Example 155] 



MeO. 



andrn.cyt ;an-^-n no 

To a solution of 3 , 3-ethylenedioxy-l7p- m ethoxymethoxy- 
liP-(4- m ethox y phenyl)-5a-androstane (5.8 mg) in acetone (2 
ml). 1 N-hydrochlorlc acid (1 m i) was added and the mixture 
was heated under reflux for 1 hour. After standing to cool, 
a saturated aqueous solution of sodium hydrogencarbonate 
was added and extraction with ethyl acetate was conducted. 
The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried with magnesium 
sulfate; after filtering, the solvent was distilled off at 
reduced pressure. Purification by silica gel column 
chromatography (developing solvents: ethyl acetate/n- 
hexane * i/i) gave the end compound ±n 4 g mg (yield g?%) 
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1H-NMR(270MHZ. CDC1 3 )S: 0.75(3H. s). 0.86(3H, s), 0.82- 
2.30(21H. m), 3 . 31-3 . 39 ( IH. m) . 3 . 48-3 . 59 ( IH, m) , 3.79(3H, 
s), 6.74(2H, d, J=8.7Hz), 7.28(2H, brs). 
Mass (EI): 396 (M+). 



[Example 156] 



Synthesis of 1 i^-hy ^-m^ y--] ip, r/i- n- 

CarbOXVPrOPVloxvlnhftnyl 1-* g -anrt™«f- a n-3-mi^ 
(Step 1) 



t-Bu0 2 C^^v^-° 




OMOM 



3 . 3 -et nylenecH oxv- 1 7fi -mftthnvymAi-hnYY- iip-rd-r?-i-- 
butQXYcarbQnYlpropYlQxv)phe.nvn-so-^n^ r ^c. 1 - ffT ,^ 

In a nitrogen atmosphere, 3 , 3-ethylenedioxy-170- 
methoxymethoxy-lip- (4-hydroxyphenyl ) -5a-androstane (30.2 
mg), potassium carbonate (89 mg) . 3-bromobutanoic acid t- 
butyl ester (0.029 ml), potassium iodide (21.3 mg) and 18- 
crown-6 (200 mg) were dissolved in N, N- dime thylacet amide 
(0.5 ml) and the mixture was stirred for 10 minutes at 60°C 
After adding water to the reaction mixture, extraction was 
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10 



effects, wlth . solvent system cons±sting of a ^^^^ ^ 
ethyl acetate and hexane. ' The organio layer m ^ 

^ SU " ate and " Altering, the solvents were 

315111163 °" " redUCea *~«~. The resulting rescue 
was purified by S i llca gel colum chromatography 

(developing solvents: ethyl acetate/n-hexane = l/5 , to 
give the end compound in 38.1 rag ( y i ela , „ %) . 

lH-NMR(270MHz, CDCI.IS- 7 M -, ,„,,„ 

! ' 0, 7 -'">-7-20(2H, m), 6.70(2H, d 

'-8.4Hz,. 4 . 54(2H , s) , 3 . 96(2H ^ t j=6 iHzK 3 9i(4H ' s) 
3-46(lH. «. J=7 . 9 . 8 . 1H2K 3 .38-3.27<lH. m) . 3 . 28(3H , 
2.42(2H, t, J=7.3H 2 ), 2 . 20-0 . 82 ( 22H, », . :u 45(9 h, s) 
0.76(3H, s), 0.65(3H, s). 

Mass (EI): 612(M+). 

(Step 2) 



HO. 



15 




OH 



20 



androstan-i-p nr 

3 . 3 - E thylenedioxy- 1 7p -methoxyme thoxy- 1 lp - [ 4 - ( 3 . t 

butoxycarbonylpropyloxy.pheny^^o-androstane (38.1 rag, was 
dissolved in acetone (1 ml, and. after adding « „_ 

hydrochloric acid (0.8 ml,, the mixture was heated under 

reflux for 20 minutes. After adding dlchlororaethane . the 

reaction mixture was dried and filtered and the solvent was 

distilled off at reduced pressure; purification by silica 
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gel column chromatography (developing solvents: ethyl 
acetate/n-hexane: 1/1) gave the end compound in 29.0 mg 
(yield. 100%). 

1H-NMR( 300MHz, CDC1 3 )6: 7 . 40-7 . 10 ( 2H, m) , 6.72(2H, d, 
J=8.8Hz), 3.84(1H, brs ) , 3.99(2H, t, J=6.0Hz), 3.54(1H, dd, 
J=7.1, 8.5Hz), 3.33(1H, dd, J=5.8, 6.0Hz), 2.57(2H, t, 
J=7.1Hz), 2.28-1.86(llH, m) . 1 . 74-1 . 16 ( 9H, m) , 1 . 08-0 . 90 ( 2H, 
m), 0.85(3H, s), 0.74(3H, s). 
Mass (ESI): 469(M+1). 

The following compound was synthesized by a similar 
method to Example 156. 



HOJHCHaJn-O. 




OH 



Example 


n 


MW 


Mass (FAB) 


157 


7 


524 


525 



15 [Example 158] 




1 7p-ny<1roxy- 11 ft- r 4- ( V ami nocarhonv! r^o PY i ^ y) ^ ny , 
androstan-3-onp. 
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The 17P- hyaroxy . lip . [4 . ( 3. carboxypro pyloxy _ 
androstan-3-one mg) obtalne(J ^ ^ ^ 

^solved in dlchloromethane ,0. 2 ml, and. after afldlng 
triethylamine (5.4 m, and ethyl ohlorocarbonate { 
at -10»c. the mlxture Bas st±rred ^ s minutes ^ 

gas was blown Into the reaoH™ » 

tne reaction mixture for 5 minutes and 

the mixture was stirred for is minutes at - 10 »c. After 
adding a saturated a q ueous solution or sodium chloride to 
the reaction mixture, extraction with dlchloromethane and 
drying with sodium sulfate were effected, after filtering 

the solvent was distilled off at reduced pressure. The 
resulting residue was purified oy silioa gel 

Chromatography (developing solvent: ethyl acetate, to give 
the end compound m 3.6 mg (yield. ioo%). 

1H-NMR(300MH2. CDC1,)5: 7.40-7 larw , , 

>' '-™ 7.18(2H, m), 6.73(2H, d 

5.4 8(2H . br) . 4. 01(2 „. t . J=6 . 0HZ) . 3 54(1H M 
^-1. 8.5Hz,. 3.34(1H. dd. J=6 .„. 6 . 6Hz , , , . ^ ^ 
-»)- 1.78-1. 18(10 „. n) . 1 .08-0. 9 0( 2 „. m) . 0 . 85(3H , . 
0.74(3H, s). ' . 

20 Mass (ESI): 468(M+1). 



The following compounds were synthesized by si m i lar 
methods to Examle 158. 



R N_R£_ (CH2)n _ 0 ^ 

|1 , OH 



15 




H 
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Example 


n 


R N 


MW 


Mass 


159 


3 


n-pentyl 


537 


537(EI) 


160 


7 


H 


523 


524(ESI) 


161 


7 


n-pentyl 


593 


593(EI) 



[Example 162] 




CQ 2 H 



Synthesis of 1 7ft-hyrjT-r> yY - 7 <x- ri- c*_ 

carbQxypropy1oyypi 1 enYl)pronvii-^- a nrir - Q Ht : an _^_^ 0 
(Step l) 



OTBS 




OBn 



17(Wt-but.ylflimetny1si:ivloxv)-7^ 

PrOPenvll-Sff-an^mfil-an-?-^^ 

The 1 70 - ( t -butyldimethylsilyloxy ) - 7a- ( 2 -propen- 1 - 
yl)androstan-3-one (110 mg) obtained In step 1 of Example 3 
was dissolved in dichlorome thane (0.5 ml) and, after adding 
3-benzyloxystyrene (156 mg) and 

benzylidenebis ( tricyclohexylphosphine ) -dichlororuthenium 
(10.0 mg), the mixture was heated under reflux for 24 hours 
in an argon atmosphere. After standing to cool, the 
reaction mixture was concentrated at reduced pressure and 
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i Q OfiQ2 SfiS. m . O iS IS Si ffl S 




P ur lfiea by sllloa gel oolumn chromatography (aeveloping 

solvents: ethyl acetate/n-hexane . 1/3) to give ^ ^ 
compound in 104.1 mg (yield. 67*). 
IH-NMROOOMHZ. CDC1,>S: 7 . 49-7 . 28 ( 5„. m) . 7 . 21(1H . M 

' T 7 ' 9 ' 8 '° HZ '' 6 - 98 - 6 - 90(2H ' «•«<». aa. a.i. 4 . 8 . 0HZ) 

6.30(1H. a. 0=5.7H z) . 6.14-6. 00(1H. m) . 5 . 0 7,2H. s) 
3-57UH. «. ,,8.0, 8 . 5H2) _ 2 . 46 . 0 . 92(22H m) _ x os(3h 
0.88C9H. s). 0.74(3H. s). 0.01(6H. s). 
Mass (EI) : 626(M+). 
10 (Step 2) 




PTES 



OH 



15 



20 



H YdroxYPheny) l prop y i uaa zandiaatan^ - n - 

"P- ( t-Butylaimethylsilyloxy) -7a- [3- ( 3- 
be n zyloxy,phe„yl-2- propenyl) . 5a . anQrostan _ 3 _ one ^ i 

was aissolvea i„ ethyl acetate ,20 ra i, ana. after adaing 
acetic acta (0.2 ml, ana 10%-pallaaium/carbon (20 mg, the 
mixture was stirrea tor 4 hours at 25 ° i„ a hyarogen 
atmosphere. After filtering the reaction mixture, the 
solvent was aistillea off at reducea pressure to give the 
ena compouna in 79.8 mg (yield. 89%). 

1H-NMR(300MH Z . CDCl.,6, 7 . 18-7 . 09 , 1„. m , . 6 .73 (1 H. a 
J=7.7HZ). 6.69-6.62(2„. m, . 5.07(1H. s,. 3.54(1„, ad. 0=8 0 
8.8HZ). 2.66-2.20(5H. m, . 2 . 07-0 . 85 , 21H . m, . 1 . 0 2(3H. s, 
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1§» 



0.88C9H. s). 0.70(3H. s). 0.010(3H. s). 0.008(3H. s) 

Mass (EI): 538 (M+). 
(Step 3) 



OTBS 




C0 2 t-Bu 



In a nitrogen atmosphere, 17p-(t- 

androstan-3-one (30.2 mg, . potassium carbonate (62 mg, 3. 
bromobutanoic acid t-butyl ester (0 . 0 20 ml, and 18-crow„-6 
(100 mg, were dissolved In N.N-dimethylacetamide (0.2 ml, 
and the solution was stirred for 10 minutes at 60°C. After 
adding water to the reaction mixture, extraction was 
effected using a solvent system consisting of a mixture o, 
ethyl acetate and hexane. The organic layer was dried with 
sodium sulfate and. after filtering, the solvents were 
distilled off at reduced pressure. The resulting residue 
was purified by silica gel column chromatography 
(developing solvents: ethyl acetate/n-bexane - l /5 , to 
give the end compound in 24.8 mg (yield. 80%). 

1H-N MR( 300MHZ. CDC1 3 ,6 : 7.22-7.13(1.. m, . 6.79-6.67(3„ m, 
3.98(2H. t. J...1H,). 3.54UH. dd. ,...„. 8 .5H z) . 2.65- 
2.14(5H. m). 2.43(2H. t. J=7.4Hz). 2 . 12 -0 . 90( 23H. m) . 
l.«(9H. S). 1.02(3H. S). 0.88(9H. s), 0.7K3H. s,. 
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Id O £. <3 3j£M. .... O 2.2 5 a s. 



10 



0.009(3H, s), 0.005(3H, s). 
Mass (EI): 567(M+). 
(Step 4) 




1 7p - ( t -Butyldimethylsilyloxy ) - 7a- [ 3 - { 3 - ( 3 - 1 - 

butoxycarbonylpropoxy)phenyl>p r opyi ] - 5 a-androstan-3-one 
(24.8 mg) was dissolved in acetone (4 ml, and. after adding 
6 N-hydrochloric acid (1 ml) , the mixture was heated 
reflux for 2 hours. After distilling off the solvent at 
reduced pressure, purification was effected by silica gel 
column chromatography (developing solvents: ethyl 
acetate/n-hexane = 2/1) to give the end compound in 19.0 mg 
15 (yield, 100%). 

1H-NMR(300MHZ, CDC1 3 )5: 7.16(1H, dd, J=7.1, 8.0Hz). 6.80- 
6.68(3H, m). 4.02(2H. dt , j-1.4. 6 . 3Hz ) , 3.63(1H, dd, j. 8 .2. 
8.8Hz), 3.56(1H, br) , 3 . 13-2 . 98 ( 4H, m) . 2 . 45-1 . 95 (8H. m) . 
1.82-0.94(18, m), 1.03(3H, s), 0.74(3H, s) . 
20 Mass (ESI): 511(M+1). 



The following compound was synthesized by a similar 
method to Example 162. 
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[Example 164] 



(CH 2 ) n COOH 





quo. 

The 17P-hydroxy-7cc-[3-{3-(3_ 
^o XyP ro P o^ pbenYl}propyl] _ 5a _ an ^ ostan _ 3 _ ons (g ^ 
obtained in Example 162 was ^ ^^^^ 

(0.5 ml, and. after adding 1- (N.N-dlmethylaminopropyl, -3- 
othylcarbodiimide hydrochloride (8.1 mg > . a . 
hydroxyben.otria.ole monohydrate (6.4 mg) and methylene 
<0% methanol solution (60 m,. the mixture was stirred for 
18 hours at 25-C. After adding ethyl acetate (2.0 ml,, the 
reaction mixture was washed with 1 N-hydroohloric acid 1 „ 
aqueous solution of sodium hydroxide, and a saturated 
aqueous solution of sodium chloride. The organic layer was 
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10 



dried wlth magnesium sulfate ana after filtering 
solvent was distilled off at reduce<J ^ 
resulting residue Kas purlfiea by ^ 
chromatography (Sloping solvents. ethyl aoetate/n . 

hexane - 5/1, to give the end compound In 0.6 m g (yleld 
8.8%). 

1H-NM R (270MH 2 . CDCl.,8: 0.7S(3H. s, . 1.03(3H. s, 1 05- 
1-95(22H. m >. 1.95-2. 21<5H. m, . 2 . 26-2 . 42 ( 4H. m) . 2.51- 
2.65<2H. m) . 2 . 81(3 „. a) , 3 . 63{1H t J=8 ^ ^ 

J-5.9HZ). 6.70(3H. m) . 7.17(1H. dd) . 
Mass(ESI): 524(M-H). 

M value (on silica gel plate . developing solvents: ethyl 
acetate/n-hexane = 4/1) : 0.21. 



15 The following compounds were synthesized by similar 

methods to Example 164. 



20 



Example 



165 



166 



167 



168 



169 




FT 



n 



H 



Me 



R N 



Me 



Me 



1CH 2 ) 4 . 



Me 



Me 



(CH 2 ),- 

The following compounds 
methods to Example 114. 



MW 



537 



Mass (ESI) 



551 



577 



537 



538 



552 



578 



538 



were synthesized by similar 
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R N -B-^(CH 2 ) n -0 




OH 



H 




(Example 180, Evaluating the agonist ana antagonist 
actions 

The compound of Example 4 was evaluated for its 
agonist and antagonist actions in relation to the androgen 
receptor mediated transcriptional activity. 

The agonist action was measured by the same method as 
aescrioed in Example 1 ; the agonist activity was computed 
by the following formula and the determined agonist 
activity was used to compute the FI S value (the 
concentration for a compound treated group at which it 
shows a transcriptional activity five times the 

transcriptional activity for th* w 

7 ror the case where the compound is 

not added). The compound was added at concentrations of 1, 

10. 100, 1000 and 10000 nmol/L. 
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- Q 23S Q 3- 



10 



15 



Agonist activity = Transcriptional activity when 
the compound „a s added/Transcriptlona! activity 
when the compound was not added 
The antagonist action was measured by the same method 
as described in Exampie 2; the antagonist activity was 
computed by the following formula and the determined 
antagonist activity was used to compute the IC„ vaiue (the 
concentration for a compound treated group at which it 
Shows a 50, decrease in the transcriptionai activity or DHT 
0.1 nmoi/L when the compound was not added,. The compound 
was added at concentrations of i. 10 . 10 o. iooo and 10000 
nmol /L and at each or these concentrations, measurement was 
done in the presence of DHT (0.1 nmol/L) . 

Antagonist activity . Transcriptional activity when 
the compound was added/Transcriptional activity 
when the compound was not added x 100 




A-O O •& „.. OSES a 2. 



42 
43 
46 
50 
51 
52 
64 
65 
73 
74 

96_ 

164 

167 

168 

EM- 101 

Hydroxyfiutamide 
Bicalt amide 



342 
1299 
1751 
737 
474 
277 
809 
1831 
1099 
2036 
1601 
291 
475 
540 
2619 
31 
136 



ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1000 
767 



* ND* in the table signifies that even when the compound 
was added at a concentration of 10000 nM. the 
transcriptional activity of the compound- treated group was 
less than 5 times the transcriptional activity of the 
control group, making it impossible to compute the Fl 5 
value . 

The above test results verify that existing anti- 
androgenic agents, hydroxyfiutamide and bicaltamide, also 
exhibit agonist action for the androgen receptor mediated 
transcriptional activity whereas the compounds of the 
invention are substantially f ree of such agonist action for 
the androgen receptor mediated transcriptional activity. 
Thus, it is suggested that the compounds of the invention 
can potentially reduce the development of androgen 
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H O Q s&i *H 



. O E25 Q Ei 



10 



15 



20 



25 



tolerance which has been a problem with ^ 

jjxo D j.em wxth the conventionally 

used antiandrogenic agents. 

It has also been verified that the compounds of the 

invention have better agonist action than EM-101. Thus it 
> is suggested that the compounds of the invention have a 
sufficient antiandrogenic action to be used as 
Pharmaceuticals and that they can advantageously be used as 
antiandrogenic agents. 

INPICTRTBT. iPPt-FifflTTiTH 

The compounds of the invention which are represented 
by the general formula (I) and the substances of the 
invention which act as antagonist against but not as 
agonist for the androgen receptor are potential 
antiandrogenic agents that do exhibit any side effects such 
as the development of androgen tolerance due to long-term 
administration and/or hepatoxicity and. hence, are expected 
to be useful as pharmaceutical compositions, say. 
therapeutics for diseases such as prostate cancer, 
prostatomegaly. male pattern alopecia, sexual prematurity 
acne vulgaris, seborrhea and hursutism. If the compounds 
of the invention which are represented by the general 
formula {I) and the substances of the invention which act 
as antagonist against but not as agonist for the androgen 
receptor are preliminarily administered, the onset of 
diseases such as prostate cancer, prostatomegaly. male 
pattern alopecia, sexual prematurity, acne vulgaris, 
seborrhea and hursutism can hopefully be prevented or 
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retarded, so they are also potential preventives of these 
diseases. Further, the compounds of the invention which 
are represented by the general formula (I) and the 
substances of the invention which act as antagonist against 
but not as agonist for the androgen receptor have toxicity 
such as cytotoxicity sufficiently reduced that they are 
expected to find advantageous use as therapeutics and/or 
preventives of the diseases mentioned above. 
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